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November 12, 2013 

U.S. Food and Drug Administration 

Center for Device and Radiological Health 

Office of Device Evaluation 

Document Mail Center- WO 66-G609 

10903 New Hampshire Avenue 

Silver Spring, MD 20993-0002 

 

Re: 510(k) Traditional Pre-Market Notification for Kangaroo™ Connect Enteral Feeding Pump 

and Feeding Sets. 

 

Attn: Document Control Clerk 

 

Pursuant to the requirements of section 510(k) of the Food, Drug, and Cosmetic Act, as 

amended, Covidien (formerly Kendall, a division of Tyco Healthcare Group LP) respectfully 

submits the premarket notification for the above subject medical device for human use. This 

510(k) is not a Class III 510(k), therefore, no Class III Summary and Certification is provided in 

the content of this submission. Two copies of this premarket notification are enclosed: one paper 

copy and one eCopy. The eCopy is an exact duplicate of the paper copy. 

 

Covidien considers its intent to market this device to be confidential information, therefore 

exempt from public disclosure. Portions of this submission are considered to be trade secrets 

and/or confidential information. These sections have been marked as such and should be treated 

as confidential even after marketing commences.  

 

The Traditional 510(k) submission is being submitted for a new device that is substantially 

equivalent to a cleared Covidien medical device. The equivalence of the new device is described 

in the body of this notification.  

 

It should be noted that within the supporting documents provided the product designation may be 

referred to by the name MARRS or Kangaroo Connect.  The name MARRS was used internally 

to refer to the development project prior to the choice of Kangaroo™ Connect as the product 

name. 

 

  

(b)(4)

(b)(4) 
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For purposes of ease, in addition to the body of this submission, administrative information is 

provided directly within this cover letter, as follows: 

 

a. Company Name:    Covidien 

b. Company Address:   15 Hampshire Street 

Mansfield, MA 02048, USA 

c. Establishment Registration No.   1282497 

d. Contact Person:    Jim Welsh 

VP, Regulatory Affairs 

15 Hampshire Street 

Mansfield, MA 02048 

e. Trade / Proprietary Name   Kangaroo™ Connect Enteral Feeding Pump  

and Feeding Set 

f. Device Common Name:   Enteral Feeding Pump and Feeding Set 

g. Device Class    Class II 

h. Classification Panel Name:  General Hospital 

i. Product Code:    LZH 

j. Prior Formal Correspondence:  

Design and Use of the Device: 

The following principal factors about the design and use of the device is shown in the table 

below.  

Question Yes No 

Is the device intended for prescription use (21 CFR 801 Subpart D)? X  

Is the device intended for over-the-counter use (21 CFR 807 Subpart C)?  X 

Does the device contain components derived from a tissue or other biologic 

source? 

 X 

Is the device provided sterile?  X 

Is the device intended for single use?  X 

Is the device a reprocessed single use device?  X 

If yes, does this device type require reprocessed validation data? N/A N/A 

Does the device contain a drug?  X 

Does the device contain a biologic?  X 

(b)(4) 
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Does the device use software? X  

Does the submission include clinical information?  X 

Is the device implanted?  X 

 

 

Should you have any questions or require additional information, please contact the undersigned 

by e-mail at jim.welsh@covidien.com, by telephone at (508) 261-8532 or by fax at (508) 261-

8461. We appreciate in advance your consideration of our application.  

 

Sincerely, 

 
Jim Welsh 

VP, Regulatory Affairs 

Medical Supplies  

Covidien 

Enclosures: 

Prior to this Cover Letter: 

1. Medical Device User Fee Cover Sheet (Form FDA 3601) 

2. CDRH Premarket Review Submission Cover Sheet (Form FDA 3514) 

3. Certification of Compliance, under 42 U.S.C. §282(j)(5)(B) (Form FDA3674) 

4. Form FDA 3654 (7 standards Total) 

5. Acceptance Checklist for Traditional 510(k)s 

After this Cover Letter: 

6. Cover Sheet 

7. Premarket Notification Content, STED format 
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Kangaroo™ Connect Enteral Feeding  

Pump and Feeding Set 

 

 

 

Traditional  

PREMARKET NOTIFICATION 
Per U.S. FD&C Act §510(k) 

 

 

 

 

     Presented in modified 

Summary of Technical Documentation (STED) Format 
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1.0 Indications for Use Statement 

 

 

Indications for Use 

510(k) Number (if known):   ____________________ 

 

Device Name:     Kangaroo Connect Enteral Feeding Pump and Feeding Set 

The Kangaroo™ Connect Enteral Feeding Pump and Feeding Set deliver nutritional formula at a 

controlled rate to the gastrointestinal system of a patient who is physically unable to eat and 

swallow. The pump and feeding sets are intended to be used in clinical or home care settings by 

users ranging from laypersons to clinicians.   

 

 

 

Prescription Use ____X_____                   AND/OR                  Over the Counter Use__________ 

(Part 21 CFR 801 Subpart D)          (21 CFR 801 Subpart C) 

 

 

 

 

 

(PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ON ANOTHER PAGE IF 

NEEDED) 

 

 

    Concurrence of CDRH, Office of Device Evaluation 
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2.0 510(k) Summary 

Kangaroo Connect Enteral Feeding Pump and Connect Feeding Set 

In accordance with section 513(i) of the SMDA and as defined in 21CFR Part 807.92 this 

summary is submitted by: 

Covidien 

15 Hampshire Street 

Mansfield, MA 02048 

Date Prepared: November 11, 2014 

 

a. Contact Person 

 

Jim Welsh  

VP, Regulatory Affairs 

Medical Supplies 

Covidien 

Telephone: (508) 261-8532 

Fax: (508) 261-8461 

 

b. Name of Medical Device 

 

Common Name: Enteral Feeding pump, Infusion pump 

 

U.S. FDA Classification Product Code: LZH 

  

U.S. Regulation Description: Infusion Pump, 21 CFR 880.5725 

 

Proprietary / Trade Name: Kangaroo™ Connect Enteral Feeding Pump and Feeding Set 

 

c. Identification of Legally Marketed Device(s) 

 

Covidien Kangaroo™ ePump Enteral Feeding Pump and Enteral Feeding Set, K040196 

 

d. Device Brief Description 

 

The Kangaroo Connect enteral feeding platform consists of an enteral feeding pump and 

disposable enteral feeding sets that deliver formula via rotary peristaltic tension loop 

pumping to provide nutrition for those who do not have the ability to orally ingest food.  The 

device includes 2 ultrasonic sensors to detect both upstream and downstream occlusions. 

Additionally, the pump uses a cassette based feeding set where the silicone tube interface 

with the rotor is contained within the cassette, thus eliminating the need to stretch tubing 

around the rotor.  

 

e. Device Intended Use 

 

Kangaroo Connect Pumps, Sets and Accessories are intended for use in patients with any 

condition requiring enteral feeding, which can be accomplished by means of an enteral 
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feeding pump and pump set. The pump and feeding sets are intended to be used in clinical or 

home care setting by users ranging from laypersons to clinicians.  The purpose of this device 

is to deliver enteral nutrition at a controlled rate to a patient’s gastrointestinal system.   

 

f. Product Comparison Summary 

 

The proposed and predicate enteral feeding pumps and feeding sets are all intended for 

patients who require enteral feeding due to illness or injury which prevents normal chewing 

and swallowing. These products are enteral feeding pumps and feeding sets that have the 

same intended use, the same function, and the same general characteristics.  

 

g. Nonclinical testing 

 

Biocompatibility testing has demonstrated the biological safety of parts of the medical device 

which may indirectly contact the patient. Stability testing evaluated the properties of the 

feeding set after accelerated aging in support of the labeling. Human factors testing was 

conducted to evaluate the usability and use-safety of the device.  

 

h. Clinical testing 

 

Clinical evaluations were not relied upon for evidence of safety of effectiveness, or for a 

determination of substantial equivalence.  

 

i. Conclusions 

 

This information provided within this pre-market notification demonstrates that the 

Kangaroo™ Connect Enteral Feeding Pump and Enteral Feeding Set have no difference that 

would affect the safety of effectiveness of the devices as compared to the predicate devices.  

 

 

 

End of Summary 
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3.0 Truthful and Accuracy Statement 

 

As required by 21 CFR 807.87(k), I certify that, in my capacity as VP, Regulatory Affairs for 

Covidien, I believe to the best of my knowledge, that all data and information submitted in the 

premarket notification are truthful and accurate and that no material fact has been omitted.  

 

 

 

           November 11, 2014 

 

Jim Welsh                  Date  

Covidien 
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4.0 Financial Certification and Disclosure Statement 

No clinical studies were conducted in this submission.  

Form FDA 3674 is enclosed with the cover information of this submission.  
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5.0 Section 514 of the Act, Performance Standards Summary and Forms 3654 

Under section 514 of the Act, the following performance standards were applied to the devices: 

1. IEC 62133:2002 Secondary cells and batteries containing alkaline or other non-acid 

electrolytes-safety requirements for portable sealed secondary cells, and for batteries 

made from them, for use in portable applications. 

2. ISO 10993-1:2009, Biological Evaluation of medical Devices- Part 1: Evaluation and 

Testing 

3. IEC 60601-1: 2005 Medical Electrical Equipment- Part 1: General Requirements for 

basic safety and essential performance 

4. IEC 60601-1-2:2007, Medical Electrical Equipment- Part 1-2: General Requirements for 

Basic Safety and Essential Performance- Collateral Standard: Electromagnetic 

Compatibility- Requirements and Tests.  

5. IEC 60601-1-8:2012 Medical electrical equipment -- Part 1-8: General requirements for 

basic safety and essential performance -- Collateral standard: General requirements, tests 

and guidance for alarm systems in medical electrical equipment and medical electrical 

systems 

6. IEC 60601-1-11: 2010 Medical electrical equipment - Part 1-11: General requirements 

for basic safety and essential performance - Collateral Standard: Requirements for 

medical electrical equipment and medical electrical systems used in the home healthcare 

environment 

7. ISO 80369-1, small-bore connectors for liquids and gases in healthcare applications - part 

1: general requirements 

Forms FDA 3654 (7 Total) were enclosed with the cover information of this submission for each 

of the standards listed above.  

In addition, the following guidance documents were referenced during the writing of this 

submission 

1. “Guidance for industry and FDA staff, Format for Traditional and Abbreviated 510(k)s,” 

issued August 12, 2005 

2. “Guidance for industry and FDA Staff, Guidance for the Content of Premarket 

Submissions for Software Contained in Medical Devices,” issued May 11, 2005. 

3. “Draft Guidance for Industry and FDA staff, Use of international Standard ISO 10993 

‘Biological Evaluation of medical Devices Part 1: Evaluation and Testing,’” issued on 

April 23, 2013.  

4. “Draft Guidance for Industry and FDA Staff, Total Product Life Cycle: Infusion Pump-

Premarket Notification [510(k)] Submissions,” issued on April 23, 2010.  

 

 

 

Records Processed under FOIA request 2015-9915; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



 

16 

 

6.0 Executive Summary 

This portion of the submission including sections 6.2 to 6.6, in intended to be a concise 

description of the proposed device.  

6.1 Background on the intended use of the STED format 

The Summary Technical Documentation (STED) format guideline is being utilized to enable a 

manufacturer to provide a similar document to different Regulatory Authorities (RAs) or 

Conformity Assessment Bodies (CABs). It was anticipated by the GHTF that use of this format 

would be advantageous if most, if not all, of the documentation is available in a consistent and 

summarized form, while providing sufficient detail to allow RAs and CABs to fulfill their 

obligations. 

 

The FDA initiated a voluntary STED Pilot Program in 2003, which is ongoing and part of a 

voluntary partnership of government and industry representatives from the United States of 

America, Australia, Canada, the European Union, and Japan. 

[http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/HowtoMarketYourDevice/

PremarketSubmissions/SummaryTechnicalDocumentSTEDPilotProgram/default.htm] 

 

The Guidance for Industry and FDA Staff, Format for Traditional and Abbreviated 510(k)s, 

dated August 12, 2005, is not identical to the STED, most recently updated in 2008, it does have 

significant similarities and cross-over with the STED format.  

 

The STED format was modified as needed in order to help satisfy all points required for FDA‘s 

ODE review. Where the STED was lacking in information necessary for completion of a 

Traditional 510(k), e.g., the Medical Device User Fee Cover Sheet (Form FDA 3601), the CDRH 

Premarket Review Submission Cover Sheet, a 510(k) Cover Letter, the Indications for Use 

Statement, the 510(k) Summary or 510(k) Statement, the Truthful and Accuracy Statement, a 

Financial Certification or Disclosure Statement, Summary of Performance Testing, and a 

Substantial Equivalence Summary), these portions were added into the format. Where a STED 

section, such as the explanation of conformity to Essential Principles, is already described in this 

submission in a manner more consistent with a 510(k), (i.e. the information provided in 

Summary of Performance Testing), it was not repeated in a separate section unto itself.  

6.2 Summary of Importance of the Device 

Inability to orally ingest food is a problem affecting individuals with a variety of medical 

conditions, requiring medical devices to provide adequate nutritional support to these 

individuals. Nutritional delivery can be accomplished by providing essential nutrients through 

either parenteral or enteral access to the gastrointestinal (GI) system. Goals of enteral nutrition 

include supporting existing nutrition, weight gain or maintenance, or preventing complications 

associated with malnutrition and infection. In contrast, intravenous delivery of nutrition, or 

parenteral nutrition, is used in critical-care settings for patients that cannot be supported by oral 

or enteral feeding. Recent clinical findings suggest that the benefits of enteral nutrition outweigh 

those of parenteral nutrition. 
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Benefits of enteral nutrition include improved blood flow in the gut and maintenance of mucosal 

integrity, preservation of the enterocyte gut-blood defense barrier, minimization of bacterial 

translocation, and enhancement of the gut’s role as an immune organ. In addition, risks 

associated with intravenously delivered nutrition (e.g. central venous thrombosis, sepsis, elevated 

blood glucose, electrolyte abnormalities, liver enzyme elevations) are avoided.  Clinical literature 

also suggests enteral nutrition prevents intestinal villi atrophy while also improving nutritional 

utilization. Thus, nutritional delivery via enteral access is paramount in recovery from illness or 

injury preventing nutritional consumption through normal chewing and swallowing. In addition, 

enteral nutrition mimics physiological ingestion of nutrition providing several clinical benefits; 

thus, it is preferred, where suitable, over parenteral nutritional delivery.  

The subject device is an enteral feeding pump and cassette-based feeding set designed for use in 

either the clinical or home healthcare market. Enteral nutrition is frequently used in acute care 

settings with nasogastric, nasoduodenal, or nasojejunal feeding tubes. However, in the home care 

setting, patients are typically implanted with a gastrostomy or jejunostomy tube to avoid 

discomfort associated with a feeding tube. Use of enteral feeding pumps are a long-term solution 

for patients who cannot orally ingest or swallow food, thus requiring alternative means for 

attaining required nutrition. Typically, these patients are affected by a long-term disorder such as 

HIV/AIDS, facial, oral, or esophageal trauma, or neurologic disorders.  

6.3 Device General Description and Classification, Including Variants 

The Kangaroo Connect Enteral Feeding Pump and Enteral feeding set is a system designed to 

pump nutritional formula at a controlled rate from a feeding bag directly into the gastrointestinal 

system of a patient who cannot chew or swallow.  

 

The pump, illustrated in Figure 1, can deliver formula at a range of flow rates. The general 

characteristics of the feeding pump are listed within the Product Comparison Table (Section 6.6).  

The Kangaroo Connect feeding set is cassette-based thus eliminating the need for a patient/ 

caregiver to wrap the silicone tubing around the rotor manually.  
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Figure 1: Kangaroo™ Connect Pump with cassette loaded 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1) Soft Keys: Press a key to select the option that appears next to it on the screen.  

2) Flow Indicator (droplet): Moving droplet flowing down screen shows that the pump is 

running 

3) Power Button: Press once to power on. Press and hold to power off. 

4) Power Source: shines a green light when the pump is connected to AC power. 

5) Pump Rotor: The circular black wheel that drives fluid through the feeding set. 

6) Pump Status: (1) Red: Warning Alarm, (2) Yellow: Notice or caution alarm, (3) Green: 

Standby or feeding 

7) Cassette: The feeding set component that attaches to the pump 
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Figure 2: Kangaroo™ Connect Feeding Set 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Materials that comprise the pump housing include polycarbonate and polyester.  The feeding set 

cap, bag, and upper and lower tubing comprised of polyvinyl chloride (PVC). The peristaltic 

tubing is composed of silicone and the cassette body made of polycarbonate. Further information 

regarding the materials of construction and biocompatibility are provided in Section 11.2 and 

Attachment 4 of this submission.  

6.3.1 Intended Use 

Kangaroo™ Connect Pumps, Sets and Accessories are intended for use in patients with any 

condition requiring enteral feeding, which can be accomplished by means of an enteral feeding 

pump and pump set. The pump and feeding sets are intended to be used in clinical or home care 

settings by users ranging from laypersons to clinicians.  The purpose of this device is to deliver 

enteral nutrition at a controlled rate to a patient’s gastrointestinal system.   

6.3.2 Contraindications 

There are no contraindications with this pump.  

6.3.3 Warnings 

Refer to section 2 of the operating manual  (Attachment 2E) for the warnings associated with 

the operation of the pump.  Additional warnings are stated in the labeling for the disposable 

feeding sets (Attachment 2B). 
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6.3.4 Description of Accessories 

 

1. Pole Clamp 

The pole clamp is used to hold the pump on a conventional IV pole. This accessory is 

provided so that the patient/caregiver can mount the pump and feeding bag in a 

convenient way while feeding.  

2. Backpack 

The backpack can be used to transport the pump and feeding bag. The bag is made so 

that the pump can be placed inside with a hanging feed bag so that the patient can 

continue to feed. 

3. Power Adaptor 

This is provided to power the pump.  

6.4 Product Specifications- Summary of Performance Testing 

The device type subject of this premarket notification has been classified by the FDA General 

Hospital Classification Panel as Class II. Thus, special controls must be applied to provide 

reasonable assurance of the safety and effectiveness of the device. The information presented in 

this section is intended to summarize performance evaluations covered in this submission, as 

well as provide a brief description of product specifications. Product specifications may 

encompass design requirements, standards adhered to (as indicated previously in section 5.0), 

and methods or protocols utilized in evaluation of the device. This section is not intended to 

provide detailed analysis of the data. Specific reports are provided as attachments which provide 

detailed analysis of performance testing.  

 

(b)(4) 
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The feeding sets were evaluated during stability testing and these results are summarized in 

Section 11.7.  The stability test report provided in Attachment 6 evaluated the feeding sets 

according to the specifications set forth in EN1615:2000. Therefore, from a basic performance 

perspective, conformance to the standard provided assurance that the proposed device will abide 

by the Essential Principles of a feeding set.  

 

Section 10.0 describes the evaluation of risk performed in relation to the potential for 

misconnection between the ENFit connector of the proposed device and other connectors.   

 

The device also underwent evaluation of biocompatibility per ISO 10993-1:2009. All testing met 

the requirements, therefore, the data supports that the device’s materials are safe for the intended 

used of the device. Please refer to Section 11.2, a section dedicated to the description of material 

of construction and to the description of the specific biological safety evaluations and test 

reports.  

 

The pump itself was tested per the electrical safety requirements of IEC 60601-1:2005 and IEC 

60601-1-2:2007. The power supply was designed to be part of this medical electrical system and 

is rated for continuous use with an input voltage of 100-240 VAC and input frequency of 50-60 

Hz. The battery is rated to deliver approximately 24 hours of service before needing to be 

recharged at a rated voltage of 3.6 VDC. The rated capacity is 2.95Ah (10.7 Wh.). Please refer to 

Section 11.4 and Attachment 5 which is dedicated to electrical safety evaluations and test 

reports.  

Information regarding the software, architecture, lifecycle, the verification and validation 

performed to date, and testing is provided in Section 11.6. This section is dedicated to describing 

pertinent information about the software. This includes a description of the software and design 

architecture, the testing performed to verify its function, any software hazards which required 

mitigation, and the traceability to additionally link these with verification and validation.  

 

The feeding sets for the proposed device are non-sterile.  The predicate device 510k included 

both sterile and non-sterile feeding sets. Stability testing, as mentioned earlier was performed in 

support of a 2 year shelf life for feeding sets. Attachment 6 is the full report describing the 

stability evaluations performed.  

6.5 Reference to Previous Generation(s) and Substantial Equivalence Summary 

The Kangaroo™ ePump enteral feeding pump and enteral feeding sets are legally marketed by 

Covidien, having been cleared by FDA under premarket notification K040196, on May 5
th

, 2004. 

The Kangaroo™ Connect pump is substantially equivalent in design to the Kangaroo™ ePump. 

These products are enteral feeding pumps and feeding sets which have the same intended use and 

function.   

 

Substantial Equivalence Summary 

 

The term “Substantial Equivalence” as used in this 510(k) Premarket Notification submission is 

limited to the definition of Substantial Equivalence found in the Feral Food, Drug, and Cosmetic 

Act, 21 CFR Part 807, Subpart E. A determination of substantial equivalency under this 
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submission is not intended to have any bearing whatsoever on the resolution of patent 

infringement suits or any other patent matters. No statements related to, or in support of, 

substantial equivalence in this submission shall be construed as an admission against interest 

under the US Patent Laws or their application by the courts.  

 

A 510(k) requires demonstration of substantial equivalence to another legally U.S. marketed 

device. Substantial equivalence means that the new device is at least as safe and effective as the 

predicate. A device is substantially equivalent if, in comparison to a predicate it: 

 

- has the same intended use as the predicate; and  

- has the same technological characteristics as the predicate; 

Or 

- has the same intended use as the predicate; and  

- has different technological characteristics; and 

- the information submitted to FDA does not raise new questions of safety and 

effectiveness; and 

- demonstrates that the device is at least as safe and effective as the legally marketed 

device.  

A claim of substantial equivalence does not mean the new and predicate devices must be 

identical. Substantial equivalence is established with respect to intended use, design, energy 

used, or delivered for therapy, materials, chemical composition, manufacturing process, 

performance, safety, effectiveness, labeling, biocompatibility, standards, and other 

characteristics, as applicable.  

 

A simplified 510(k) substantial equivalence decision tree, provided as Figure 3, was used as an 

additional guide to make a decision of substantial equivalence. This is supported by the answers 

to the following three questions:  

 

a. Does the device have the same intended use as the predicate device? 

 

Yes. The proposed and predicate enteral feeding pump and feeding sets are both 

intended for patients who require enteral nutrition as a result of a physical inability to 

chew or swallow. Nutritional formula is pumped through the feeding set at a 

controlled rate and delivered directly to the gastrointestinal system. The enteral 

feeding pumps are designed to be used in clinical or home healthcare settings for 

patients requiring long term enteral nutrition. The intended use of the proposed device 

is the same as that of the predicate.  

 

 

b. Does the new device have technological characteristics that raise new types of 

safety or effectiveness questions? 

 

No. As illustrated in Table 1 of the Section 6.6, the subject enteral feeding pump has 

the same general technological characteristics. Additionally, the body of evidence 

described in Sections 10 and 11 demonstrate the safety of the proposed device while 

not raising new questions of safety and effectiveness.  
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The proposed device in this 510(k) is substantially equivalent to the predicate due to 

the following points: 

1. The device has the same intended use. 

2. The pumps (proposed and predicate) exhibit the same general technological 

characteristics in that they have similar designs in how the nutritional formula 

is pumped through the feeding set and delivered to the patient’s 

gastrointestinal system.  

 

c. Does the descriptive or performance information demonstrate equivalence? 

 

Yes. The description information provided in Section 6.6 and the performance 

information as summarized in Section 11.7 demonstrate substantial equivalence. 

Conclusions about the performance are additionally provided in Section 11.7 to 

further support substantial equivalence and adherence to special controls.  

 

The proposed device has the same intended use and the same technological 

characteristics as the predicate device, thus are substantially equivalent.  
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Figure 3: The 510(k) “Substantial Equivalence” Decision-Making Process, 1996 
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Degree of Protection Against  

Electrical Shock 

Class 2 Type BH per IEC 

Standards 

Class 2 Type BH per IEC 

Standards 

Degree of Protection for  

liquid ingress 

IPX1= Drip proof per IEC 

60529 

IP26 = Water Jet proof per IEC 

60529 

EMC/ EMI and ESD standards IEC 60601-1-2 Parts 1 and 2 IEC 60601-1-2 Parts 1 and 2 

7.0 Labeling 

Representative labeling is provided in Attachment 2, including both predicate device and 

proposed device labeling and is broken down into the following pieces: 

 

Attachment 2a) Label for pump carton (subject) 

Attachment 2b) Feeding set insert (subject) 

Attachment 2c) Label for pump carton (predicate) 

Attachment 2d) Feeding set insert (predicate)  

Attachment 2e) Operating manual (subject) 

Attachment 2f) Operating manual (predicate) 

Attachment 2g) Quick Reference Card (subject) 

8.0 Manufacturing Information – Establishment Registration 

Design, Production, and FDA Establishment Registration Summary 

 

The legal manufacturer and design specification owner of the device will be: 

 Covidien LLC (formerly registered as Tyco Healthcare Group, LP 

 15 Hampshire Street 

 Mansfield, MA 01048, U.S.A 

U.S. Owner/Operator Number: 1282497 

 

 

 

 

 

(b)(4) 
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The Kangaroo Connect pump incorporates several design enhancements vs the predicate device 

e-pump.  The discussion below walks through the operation of the pump, and highlights these 

design enhancements 

The subject device is intended to deliver enteral nutrition at a controlled rate through a feeding 

set and into to the patient’s gastrointestinal system, via an existing enteral access device. The 

delivery rate ranges from 1ml/hr. – 600 ml/hr. and is controlled through an interface validated 

through extensive human factors testing. This device is not intended for intravenous use. This 

enteral feeding pump is a software-controlled, electronically powered, variable flow rate 

peristaltic pump. Proposed labeling, the operators’ instructions for use, and a quick reference 

card are included as Attachment 2G.   

As with the predicate device, the Kangaroo Connect pump operates from and internal 

rechargeable battery.  The pump is equipped with an AC adapter that plugs directly into a 

standard wall outlet.  The pump will charge the internal battery anytime it is connected to AC 

power, including while the pump is running.  The Kangaroo connect device has a 24 hour battery 

run time whereas the predicate device had an 18 hour battery run time. 

The Kangaroo Connect enteral feeding pump is turned on by depressing a power button on the 

front overlay. Once the pump is turned on, the pump prompts the user to load the disposable 

feeding set if it is not already loaded.  The cassette based feeding set used in conjunction with the 

Kangaroo Connect pump differs from previous models including the predicate device e-pump.  

 For the predicate device e-pump, the user stretched the pumping section (a short length of 

silicone tubing) around the three rollers mounted on the rotor.  As the rotor turns, the 

three rollers flatten the tubing and force the fluid from the feeding bag into the feeding 

tube at a controlled rate. To load the set, the user had to open the side door on the pump 

to access the rotary peristaltic pumping module. Then, the user placed the valve portion 

of the feeding set into a pocket, stretches the silicone tubing around the rotor and drops 

the distal tube connector into the corresponding pocket. 

 

 The cassette-based feeding set of the proposed device eliminates the requirement of the 

user wrapping the silicone tubing around the rotor. The silicone tubing is contained 

within a cassette that when snapped into the pump produces an audible “click” and tactile 

feedback. When snapped into place, the cassette pushes up against the rotor and the 

tubing is pinched between the roller and cassette. Thus, correctly loading the cassette 

causes the roller to pinch (flatten) the tubing allowing for peristaltic pumping of liquid 

nutrient through tubing. While both predicate and subject devices operate on the same 

principle of peristaltic pumping, the use of the cassette in the subject device to contain the 

pumping section silicone tubing reduces opportunity for the user to overstretch the 

silicone tubing when loading the set into the pump.  This contributes to improved 

delivery accuracy.   

For both the predicate and proposed pump design, once the set has been loaded, the presence of 

the feeding set is recognized by the pump electronics. This recognition is accomplished by a 

magnet detection system. For the Kangaroo™ Connect pump, magnets are installed within the 

cassette in three unique locations. Magnetic detection sensors are below the pump plastics, and 

when the magnets are detected, a signal is sent stating that the set was correctly loaded.  The 
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predicate device e-pump uses a magnetic ring around the tubing, which rests in a pocket on the 

pump when the set is loaded.  While the functions are very similar for both predicate and 

proposed device, placing the magnets into the cassette provides a more unique signature to match 

the feeding set to the pump. 

Once the pump determines that the cassette is loaded, the liquid crystal display (LCD) illustrates 

possible options. A column of tactile buttons, resembling an ATM user-interface, has been 

provided on the left side of the front overlay that corresponds to the list on the display. First, the 

pump displays priming instructions. Prior to priming, a warning appears on the screen stating 

“Caution:  Disconnect patient from tubing before priming”.  While this warning is displayed, the 

screen background color changes from blue to orange to help draw attention to the warning.  

This warning must be acknowledged by the patient / caregiver prior to priming. There are 2 

options for priming: (1) auto-prime, where the rotor turns a pre-determined number of times 

bringing the liquid nutrition close to the end of the feeding tube, and (2) hold to prime where the 

uses holds the prime button to bring the liquid nutrition to the end of the tubing. Following auto-

prime, the user can hold the “hold-to-prime” button to bring the nutrition completely to the end 

of the tubing. Once the prime is complete, the user attaches the purple ENFit connector to the 

patient’s enteral access device and the pump displays feed options on the LCD. Once the user 

determines the feed rate and volume to be delivered, the pump begins to operate and feed the 

user. During feeding, the display indicates the feed rate and the amount of liquid nutrition that 

has been delivered. 

Another difference between the subject and predicate device is the anti-free flow valve. In the 

predicate devices, the rotary valve needed to be opened prior to priming. The subject device has 

a pressure valve which is only opened with the pressure generated actively by the pump to move 

liquid nutrition through the set.  While both the predicate and the subject device designs protect 

against free from of feeding solution under gravity, the pressure operated design in the proposed 

device provided a higher level of protection from free flow under gravity should the feeding set 

be inadvertently dislodged from the pump. 

There are several improvements incorporated into the design if the new Kangaroo Connect pump 

which contribute to the improved pump accuracy of +/- 5%, vs the predicate device e-pump, 

which has an accuracy of +/- 10%. 

 The principal function of any enteral feeding pump is to pump liquid nutrition at a 

controlled rate through a feeding set and into the patient. Both the proposed and predicate 

device have a motor control optical encoder system that monitors the movement of the 

rotor actuation. Specifically, an optical encoder system uses light that passes through one 

of several openings in an encoder wheel. An optical detection system counts the 

illuminated holes that pass thereby monitoring the rotor actuation. The proposed Connect 

pump design has improved resolution for rotation, detecting in increments of 12 steps per 

rotation (30 degrees) vs. 3 steps of 120 degrees each for the predicate e-pump.  This 

difference in design allows more precise control of the pump rotor rotation, which 

contributes to the improved pump accuracy. 

 

 The motor of the subject device operates in a slightly different fashion than the predicate 

pump.  For both predicate and proposed pump, the motor has two speeds with the higher 
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speed used exclusively for priming.  The difference in operation relates to the pump 

operating in feed mode. 

 

For the predicate device, the motor runs at the lower speed, and is switched on and off at 

programmed intervals to obtain the set flow rate in ml/hr.  The duty cycle of the motor 

(the length of time that elapses between on and off) is varied to achieve the flow rate 

selected. 

The subject device is slightly different. Above 30 ml/hr. the rotor will always turn at least 

one full rotation per minute, and the number of full rotations is varied to achieve the 

programmed flow rate.  By forcing the duty cycle to use increments of full rotations, the 

output of “on” cycle can be more accurately controlled.   At flow rates of less than 30 

ml/hr. the Kangaroo Connect is similar to the predicate device operation, but because the 

Connect pump has improved resolution for the rotor position, it is able to more evenly 

distribute the on and off time intervals which spreads out the nutritional delivery within 

each one minute interval.  

The subject pump contains a “fail-safe” circuit that monitors the voltage present at the pumping 

motor to terminate uncontrolled motor operation. If the fail-safe, detects voltage applied to the 

motor for more than 14 continuous seconds, it will activate and short circuit motor voltage to 

circuit ground, immediately stopping the motor.  A fail safe function was also present in the 

predicate device 

The predicate device e-pump, and the subject deice Kangaroo Connect pump both employ 

ultrasonic detectors to identify flow interruptions.  These sensors detect the presence or absence 

of fluid in the tubing, as well as the internal fluid pressure within the tubing.  The key difference 

in design is the number of sensors.  The predicate device has one sensor at the inlet of the pump, 

while the subjects device has two sensors one at the inlet and one at the outlet.  The dual sensor 

system provides the capability to distinguish between upstream occlusions, downstream 

occlusions and bag empty conditions. The additional sensor provides several advantages: 

 Differentiation between bag empty and flow occlusions.  The predicate device can only 

identify a lack of fluid in the tubing at the upstream sensor, which could be due to an 

upstream occlusion or an empty feeding bag.  The subject device looks at both sensors, 

and can differentiate flow interruptions due to occlusions (fluid at one sensor but not the 

other) from an empty feeding bag (no fluid at either sensor). 

o An empty feed bag can be detected with the Kangaroo Connect pump by first lack 

of signal at the upstream ultrasonic device followed by decline of signal at the 

downstream ultrasonic device. If no signal persists at both ultrasonic devices for 

five rotor actuations, then a feed bag empty alarm sounds.  

o Upstream occlusions are detected when the signal declines at the upstream 

ultrasonic sensor but remains at the downstream sensor. The rotor continues to 

actuate, but the fluid at the downstream sensor cannot be pushed through because 

of creation of a vacuum. In the event of an upstream occlusion, the pump issues a 

medium priority alarm, and the pump screen displays an image illustrating the site 

of the occlusion with a notification stating that the supply tube is blocked.  
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o Downstream occlusions are detected when the signal at the downstream sensor 

becomes larger.  

 

 The time to detect downstream occlusions is improved.  At ten minute intervals, the 

predicate device e-pump will run in reverse briefly to check for downstream occlusions. 

Under normal feeding conditions, there is minimal pressure within the tubing during 

feeding. However, when an occlusion is present in the downstream side, the tubing swells 

and the pressure rises dramatically. Thus, because the transmitter of the ultrasonic sensor 

emits a signal before, during and after each rotor actuation, the reaction time to detect a 

downstream occlusion is much faster. 

 

 Added reliability in the event of a sensor failure.  By having two sensors, the system can 

identify sensor failures (or failures in the support circuitry) and will stop the pump and 

alarm for any scenario that does not reflect normal pump operation.  This is discussed in 

more detail in Attachment 8. 

10.0 Risk Analysis Summary 

This section contains a summary of risks identified during development of the subject device.  

10.1 Flow Rate Accuracy 

Flow rate accuracy was tested according to IEC 60601-2-24, a standard which has been recently 

updated to include enteral feeding as an infusion device for the first time. Previous versions of 

this and other related standards explicitly excluded enteral feeding from inclusion in the infusion 

pump standards. While the new standard takes the first step in including enteral feeding, it has 

several oversights. For example, in several instances the standard fails to define in which group 

of infusion pumps an enteral feeding pump resides. This standard was therefore used to analyze 

flow rate accuracy as interpreted for the enteral feeding environment. Thus, our interpretation is 

as follows: 

1. Kangaroo Connect Enteral Feeding Pump is treated as a volumetric infusion pump as 

defined in the standard. The pump, while possible to be transported as an ambulatory 

pump, is not consistent with the definition within the standard which states that 

ambulatory pump are continuously used in an ambulatory mode, which is not 

necessarily the case with an enteral feeding pump.  

2. Intermediate rate is defined as a continuous flow rate of 50ml/hr. instead of the 

intermediate rate of 25ml/hr. suggested by the standard. Enteral feeding rates tend to 

delivery larger volumes of fluid for feeding, that this flow rate was modified to reflect 

an enteral feeding environment.  

3. Minimum Flow Rate: 1ml/hr. 

4. The standard suggests testing against certain back pressures which are not applicable 

to an enteral feeding setting. Because back pressure does exist when delivering 

formula to the gastrointestinal system, testing was conducted where backpressure 

using a Covidien nasogastric tube (6.5Fr, 36”) was evaluated.  
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10.2 Misconnections 

Medical misconnections include the connection of incompatible systems that when inadvertently 

connected can result in potentially hazardous events in the clinical environment. The connector 

on the Kangaroo Connect Feeding set is a female ENFit connector, compliant with ISO/DIS 

80369-3.  Potential misconnections related to the connector of the proposed device were a risk 

that was evaluated within this submission.  

The risk of misconnections was addressed based upon conformance with the applicable FDA 

guidance: Draft Guidance for Industry and FDA Staff, Safety Considerations for 510(k) 

Submissions to Mitigate the Risks of Misconnections with Small-bore Connectors Intended for 

Enteral Applications 

This section details how the individual elements of section VI of the guidance 

(Recommendations) have been addressed.   

(b)(4) 
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11.0 Product Verification and Validation 

11.1 General 

This section provides a summary of information regarding verification and validation of the 

device. Such information would typically cover engineering tests, laboratory tests, simulated use 

testing, any animal tests, review of literature helping to demonstrate feasibility or proof of 

concept of the finished device, and any published literature regarding the device or similar 

devices. Section 6.3 of this document had described in summary the bulk of this testing, but 

further detail is provided in this section. The detail provided in this section includes test methods 

selected or reference to study protocols, data summaries, data analysis, and reporting of test 

conclusions.  

11.2 Biocompatibility 

According to ISO 10993, part 1, with FDA modified matrix presented in memorandum G95-1, 

the proposed device is categorized as a surface device with limited contact with a mucosal 

membrane. The following studies referenced in 10993-1 were performed: 

 Cytotoxicity-MEM Elution Assay  

 Sensitization-Guinea Pig Maximization Test 

 Irritation- Intra-Cutaneous Reactivity  

 

The descriptions of these tests are provided in Attachment 4a. The report data contained within 

Attachment 4a demonstrate the biological safety of the Kangaroo Connect Enteral Feeding set 

cassette. The data was compiled with GLP treatment.  

 

In addition, exhaustive extraction testing and flow path leachables testing has been completed in 

accordance with ISO 10993-17.  For the leachables evaluation, the commercially available 

enteral formula Nutren 2.0 was chosen to represent the worst case non-polar enteral feeding 

formula because it contains the highest level of emulsified fat content (45%).  Water, which 

represents the opposite end of the spectrum was sufficiently evaluated within the exhaustive 

extraction testing.  These analysis are provided in Attachments 4b-4e.  In accordance with ISO 

10993-18, a toxicological risk assessment has been conducted, and is provided as Attachment 

4f. 

 

Table 3 summarizes the basic and detailed descriptions of materials of construction found in the 

enteral feeding pump, feeding set, and accessories. Importantly, components that contact the 

fluid path are identified with an “*”, all other are limited to contact with intact skin.  
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the EMC testing was repeated for this configuration.  The report for this supplemental EMC 

testing is provided as Attachment 5b. 

11.5 Sterilization, Packaging, and Shelf Life 

Sterilization 

The products of the subject device for US distribution are all non sterile, therefore a sterilization 

summary is not applicable.  The sterile feeding sets for the Kangaroo Connect pump described in 

the stability protocol and report are produced and distributed outside the US. 

The predicate device e-pump 510k included both sterile and non-sterile versions of the feeding 

sets, however the US market has very little demand for sterile enteral feeding sets.  Non-sterile 

feeding sets represent at least 90% of the US market, with the predicate device Covidien non-

sterile feeding sets accounting for approximately 80%.  For the Kangaroo Connect there are no 

plans to offer sterile enteral feeding sets for the US market. 

 

 

 

 

(b)(4)
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Packaging 

The basic packaging configurations are as follows, top down starting from the most external 

packaging to the most immediate level of packaging: 

 

Each All-Inclusive Package with Pump,Pole Clamp, Power Adapter 

 

Master Shipper (Outer Case), Corrugated 

 Quick Reference Guide and CD Manual 

 Filler piece, Corrugated 

 Inner carton for Pump with protective insert, Corrugated 

 Inner carton for Power Adapter,  Corrugated 

 Inner carton for Pole Clamp, Corrugated 

 

Each Pump package with pump, power adapter, Pole Clamp 

 Master Shipper (Outer Case), Corrugated 

 Quick Reference Guide 

 Inner carton for Pump with protective  insert, Corrugated 

 Inner carton for Power Adapter, Corrugated 

 Inner carton for Pole Clamp, Corrugated 

 

Each Backpack 

 Master Shipper (Outer Case), Corrugated 

 Product placed inside poly Bag 

 

Each Car Charger 

 Master Shipper, Corrugated 

 Product placed inside poly bag 

 

Shelf Life 

Stability testing has been conducted in support of a 2 year shelf life for the Kangaroo™ Connect 

Enteral Feeding Sets. The Kangaroo™ Connect Enteral Feeding Pump does not have an  

expiration date.    

The stability testing initiated for the original submission has completed through 5 years of 

accelerated aging.  All samples from each time point, through a five year equivalent test period, 

passed the following tests: Visual inspection, free flow protection, liquid leakage, tensile force, 

accuracy, insertion force, and load/unload cycling.  The protocol for this testing is provided as 

Attachment 6a, and the report is provided as Attachment 6b. 

Subsequent to the initiation of the testing described above, ISO/DIS 89369-3 was approved, and  

it was decided to implement the new ENFit enteral feeding connector for the Kangaroo Connect 

feeding sets.  Since the ENFit connector was not part of the original stability testing, a 

supplemental stability study was initiated to verify that the bond between the ENFit connector 

and the feeding set tubing is secure, and does not leak.  The protocol for this supplemental 

stability testing, which includes tensile testing and pressure testing of the new bond site is 

Records Processed under FOIA request 2015-9915; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



 

43 

 

provided as Attachment 6c.  Testing through the two year accelerated time point is complete, 

and an interim report of the results through 2 years is provided as Attachment 6d.  No trends 

that would indicate material degradation were identified from the data.  

The Kangaroo™ Connect pump does not have an expiration date. The data obtained through the 

combined testing described above supports labeling the Kangaroo™ Connect Feeding Set with a 

2 year expiration period.  

11.6 Software 

(b)(4) 

Records Processed under FOIA request 2015-9915; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



 

44 

 

The following documents related to the software development process are provided as 

attachments: 

7b) Software Coding Standards 

7c) Software Development Plan 

7d) Software Quality Assurance Plan 

7e) Summary of the role of Static Code Analysis in software development 

 

Once the SRS was defined, the software development team established Software Design 

Specification (SDS) for each module which translated the SRS features and functions into 

detailed technical requirements that enabled the software component to achieve the user 

requirements.    

11.6.2 Software Level of Concern 

The strategy was based upon the estimated levels of concern (LOC) relating to the risks 

associated with the use of the finished device, based on the FDA “Guidance for the Content of 

Premarket Submissions for Software Contained in Medical Devices”.  According to the FDA 

guidance, Total Product Life Cycle Feeding Pump-Premarket Notification 510(k) Submissions 

(2010), infusion pumps represent a major level of concern.  The results of the LOC questionnaire 

are provided below.  Our assessment of the overall level of concern for the finished device 

software is Major.  The software hazard analysis is described in more detail in Attachment 23, 

the Safety Assurance Case Report.   

 
FDA Level of Concern (LOC) Questionnaire     
 

Major Level of Concern   

 

If the answer to any one question below is Yes, the Level of Concern for the Software Device is 

likely to be Major.  

  

 Does the Software Device qualify as Blood Establishment Computer Software? 

(Blood Establishment Computer Software is defined as software products intended for 

use in the manufacture of blood and blood components or for the maintenance of data 

that blood establishment personnel use in making decisions regarding the suitability of 

donors and the release of blood or blood components for transfusion or further 

manufacture.)   No  

 

Rationale: The software has no relevance to making decisions regarding blood and 

blood components. 

 

 Is the Software Device intended to be used in combination with a drug or biologic?  No  

 

Rationale: No drug or biologic is intended to be used with the software.  While a 

clinician may choose to introduce an oral drug via the feeding tube, the enteral feeding 

pump is not used to control dose or rate of administration. 

  

 Is the Software Device an accessory to a medical device that has a Major Level of 

Concern?  Yes 
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Rationale: The software is utilized to operate an enteral infusion pump, which by 

definition in the applicable FDA guidance document for infusion pumps dictates that the  

Level of Concern is Major. 

 

Software Architecture Overview 

 

Figure 5 provides a high level view of the interaction of the pump functional elements controlled 

by the software.  The diagram in Figure 5 contains elements representing either software 

modules/subsystems and layers, and Table 5 summarizes the functionality of each element.   

 

Attachment 7f contains the full detail of the software architecture.   

(b)(4)

Records Processed under FOIA request 2015-9915; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



 

46 

 

 

 

(b)(4)

Records Processed under FOIA request 2015-9915; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



 

47 

 

11.6.3 Traceability Analysis 

To ensure the software component of the proposed device would function in a safe manner, 

the development team conducted a risk analysis to evaluate the inherent hazards of the initial 

software design.  As a result of this analysis, hazards were identified, potential harm was 

assessed and mitigation efforts were considered to improve the safety and performance of the 

component.   The scope of the mitigation efforts was predicated upon the level of concern that 

the software task poses to the user and patient.    Attachment 7h contains the Software 

Traceability Matrix. 

Further details regarding the software risk mitigation activities are described in Attachment 

23, the Safety Assurance Case Report. 

  

(b)(4)
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11.6.4 Software Development Environment Description 

The Kangaroo™ Connect enteral feeding pump software modules were developed in 

accordance with generally accepted software life cycle development processes and practices 

outlined in ISO/IEC 62304:2006.   These software development methodologies are integrated 

into the broader suite of Covidien design control procedures which ensure compliance with 

applicable U.S. and foreign requirements for medical devices (i.e., FDA regulations, 21 CFR 

§820.30 and  E.U. Medical Device Directive 93/42/EEC and amendment 2007/47/EC as it 

relates to software development.).    

 

Figure 6 illustrates the relationship among the various technical standards and guidance 

documents considered during the development of the software modules.  

 

Figure 6:  Medical Device Development Relationships 

  
 

During the software development planning stage for the software, the activities and 

deliverables are determined.  This includes selection of the intended software operating 

environment.  Roles are assigned and made clear so that the development personnel are aware 

of their responsibilities.  Software documentation deliverables, schedules, and methods for 

software anomaly resolution are determined.  Subsequently, plans for software and system 

integration and configuration are determined.   Next, change control methods to be utilized 

and change request hierarchies and communication paths are established.   
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Subsequently in the early stages, inputs to software development such as Level of Concern 

(LOC), hazard identification, software safety classifications, standards research, and SRS or 

Design Inputs are determined.   Finally, once development activities have commenced, 

information has been obtained and methods are aligned, the related verification and validation, 

and traceability activities are planned. 

 

The design of the Kangaroo™ Connect enteral feeding pump software was undertaken in a 

way to make the various subcomponents (modules) provide standalone interfaces. As such, the 

Application Programming Interfaces (APIs) used were designed to be as robust as possible by 

providing for the testing and validation of the various parameters for the interface.   This 

summarizes the common framework of processes, activities and tasks achieved to create the 

suite of software modules that comprise the pump software.. 

Attachment 7i contains the Software Development Environment Plan.   

Attachment 7j contains the Software Configuration Management Plan 

 

11.6.5 Verification and Validation Documentation 

Covidien applied a standard software development process that spans the life cycle of the 

Kangaroo™ Connect  technology component.  Central among the core Covidien procedures 

followed by the project team include ISO 62304:2006, Medical device software -- Software 

life cycle processes.    

 

Covidien considered how the software might contribute to a hazardous situation, when used as 

intended or otherwise, and the potential causes and sequence of events that could result in each 

hazardous situation.   For each potential documented cause, one or more risk control measures 

were considered, selected, implemented and thereafter verified to ensure that each measure 

adequately mitigated the hazard.  The detail of these mitigation activities is defined in the 

Software Traceability Matrix which is provided as Attachment 7h. 

 

As with other steps of the software development process, software verification and validation 

testing are inclusive of the activities described in the planning stages.  Requirements and 

design specifications were linked with verification and validation (V&V) activities, with 

design outputs, and including verification of risk control measures implemented.   

 

The objectives for conducting the “V&V” testing were to determine (1) if the initial hazards 

were accurately estimated and (2) whether or not the mitigation efforts demonstrably lowered 

the probability of occurrence.  The Software Master Verification Plan is provided as 

Attachment 7k. 

 

As part of V&V testing, a series of discrete software functional test cases were designed and 

executed to verify the performance of each function of the pump modules.  The 31 test reports 

are provided in Attachment 7L, as listed below. 
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Attachment Number Brief Description 

7l1 Module Test Report - Bootloader 

7l2 Module Test Report - Infrastructure 

7l3 Module Test Report - Power Monitor 

7l4 Module Test Report - Motor Control 

7l5 Module Test Report - Occlusion Detection 

7l6 Module Test Report - Communication 

7l7 Module Test Report - System Monitor 

7l8 Module Test Report - Storage 

7l9 Module Test Report - Alarms 

7l10 Module Test Report - Backlight 

7l11 Module Test Report - Diagnostics 

7l12 Module Test Report - Cassette Detection 

7l13 Module Test Report - Shock Detection 

7l14 Module Test Report - User Input 

7l15 Module Test Report - User Interface 

7l16 Module Test Report - Watchdog 

7l17 System Level Test Report - Buttons 

7l18 System Level Test Report - Biotech 

7l19 System Level Test Report - Load Setting 

7l20 System Level Test Report - Cassette Loading & Priming 

7l21 System Level Test Report - Continuous Feeding Parameters 

7l22 System Level Test Report - Continuous Feeding 

7l23 System Level Test Report - Battery 

7l24 System Level Test Report - Alarms 

7l25 System Level Test Report - Options 

7l26 System Level Test Report - Bootloader 

7l27 System Level Test Report - Intermittent Feeding 

Parameters 

7l28 System Level Test Report - Intermittent Feeding 

7l29 System Level Test Report - 2nd Language 

7l30 System Level Test Report - Monitor Mode 

7l31 System Level Test Report - Stability 

 

Overall results from these test cases found that all discrete tests return the expected output, no 

significant anomalies were found with the software.   

 

The use of Static Code analysis in the development of the software is described in 

Attachment 7e. 

 

Ultimately validation testing confirmed that SRS user requirements have been met through the 

software coding existing and after verifications were complete.   
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rigidity and preventing the 

appearance of kinking (T-4395-071) 

Biocompatibility Section 11.2 Yes, see section 11.2 

 

As described in Table 6 above, the stability testing on the feeding set supports the labeling for 

the 2 year shelf life.  
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Thank you for purchasing the Kangaroo™ Connect enteral feeding pump system.
With proper care, this system will provide you with years of precision service.
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Section 2 — Safety and Warnings

Note to healthcare personnel who provide training to lay operators 
or lay responsible organizations: 

Be sure to include all of the Warnings below when providing training 
to lay operators, especially in a Home Care Environment. Lay users 
should be instructed to contact Customer Service if there is a change 
in the performance of the pump. Additionally, Lay Operators should 
be	instructed	on	proper	cleaning	procedures	to	avoid	hazards	such	
as electric shock.  Lay users should also be trained on inappropriate 
environments	for	use	(e.g.	bathtub)	of	the	pump.	For	guidance	on	
training, please contact Customer Service.

General warnings
 1. Caution: Read this booklet thoroughly before using the pump.

 2. Caution:	Federal	(USA)	law	restricts	this	device	to	sale	by	or	on	the	
order of a physician.

 3. Danger:	Strangulation	Hazard.	Avoid	leaving	power	adapter	cord,	
feeding	set	tubing	or	other	choking	hazards	where	infants	or	young	
children can become caught. If these objects get wrapped around a 
child’s neck, strangulation and death can occur.

 4. Danger:	Explosion	Hazard.	Do	not	use	the	pump	in	the	presence	of	
flammable anesthetics. Flammable anesthetics can ignite due to a 
spark within the unit, which could result in fire or explosion.

 5. Danger: The pump and disposable feeding set all contain small 
parts	which	could	become	detached	and	pose	a	choking	hazard.	
Some of these components could be inhaled or swallowed by a 
small child, toddler, or infant, which could result in suffocation and 
death. Keep all small components out of reach of small children. 

 6. Use only Kangaroo Connect feeding sets with this device. This 
pump is designed to be incompatible with other feeding sets. 
Danger: Use of other feeding sets with this pump can create 
hazardous	situations,	including	free-flow	conditions	that	can	result	
in overfeeding, underfeeding, formula in the lungs, and death to 
a patient.

 7. Warning:	Do	not	modify	this	equipment	without	authorization	of	
the manufacturer. Modification of any devices or accessories can 
result	in	physical	hazards	including	delayed	therapy,	over	delivery,	
under	delivery,	electrocution,	and	fire.	These	hazards	could	result	in	
patient injury or death.

 8. Warning: Not for intravenous use. Do not use for intravenous 
infusion into a patient. Intravenous infusion of enteral fluids can 
result in serious complications up to and including death.

 9.  Warning: This enteral feeding pump should only be used for 
patients who can tolerate the flow rates and accuracy levels 
delivered by the pump. Premature infants may require higher 
accuracy rates than specified for this enteral feeding pump. Delivery 
of fluid to patients who cannot tolerate the pump accuracy can 
result in over or under delivery with the possibility of aspiration.

10. Warning: The use of non-commercially prepared or other non-
prescribed feeding formulas is not appropriate for use with the 
Connect Pump.  Formulas made in blender present variability of 
unknown ingredients and inconsistency regarding the degree of 
mixing.  Therefore these homemade formulas cannot be adequately 

tested to validate their usage with this enteral 
feeding pump.  Use ONLY commercially 
available pre-packed or commercially prepared 
feeding solutions prescribed by a licensed 
health care provider, dietician or nutritionist.  
“DO NOT USE HOMEMADE BLENDERIZED 
OR LIQUIDISED FOODS OR OTHER NON-
PRESCRIBED, NON-COMMERCIALLY AVAILABLE 
FEEDING SOLUTIONS.”

 11. Caution: The power adapter cord, feeding set 
tubing, and pump accessories may cause a 
tripping	hazard.	Avoid	leaving	wires,	cords,	or	
tubing in a pathway where a person could trip 
on them and sustain an injury.

 12. Caution: Do not store the pump or power 
adapter	at	temperatures	>50ºC	(122ºF).	This	
can damage the equipment sensors, which 
will prevent the pump from operating under 
normal conditions.

 13. Caution: Avoid using accessories, detachable 
parts and materials with the pump that are not 
recommended in this manual. Use only approved 
Kangaroo™ Connect accessories with the pump. 
Failure to use Covidien accessories could result in 
damage to the pump or physical injury.

 14. Caution: Use the pump only as directed in this 
user manual. Do not interconnect this device 
with other devices or modify the equipment 
in any way outside of the recommendations in 
this manual. Failure to comply could result in 
incorrect delivery of formula to the patient and 
could result in damage to the pump.

 15. Caution: Always disconnect the power adapter 
before cleaning or servicing. Failure to do 
this could result in electric shock to the user 
performing the cleaning function. In some cases, 
electric shock can be fatal.

 16. Caution:	Ensure	buzzer	hole	is	unobstructed	
during normal operation so as to allow clear 
recognition of alarm. Inability to hear the alarms 
could pose a serious risk to the patient, since the 
operator may not hear a critical alarm.

 17. Caution: This pump is not intended to be used 
in MRI environments or in the presence of 
strong magnetic fields. Do not use these devices 
in any areas with strong magnetic fields. The 
pump contains metal components which could 
cause unintended movement. This unexpected 
movement could cause harm due to falling 
objects or collisions.

 18. Caution:	There	are	significant	hazards	associated	
with accidental misconnections with other 
infusion devices, which could lead to patient 
harm or death. 
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	 For	more	information	about	hazards	and	
risk reduction strategies associated with 
misconnections, see the following: 
  The Joint Commission 
  Sentinel Event Alert 
  Issue 36 - April 13, 2006

 19. Use only the supplied power adapter to 
charge your feeding pump from an A/C power 
source. See Section 13 - Service Part Numbers 
for replacement of power adapter and the 
associated part number.

 20. For pump certification, see Section 7 - 
Certification of Performance. For other integrity 
checks, consult with a qualified Biomedical 
Technician	or	contact	the	manufacturer	(Section	
11	-	Customer	Service).

 21. For service or for technical information, please 
contact	Customer	Service	(Section	11).

 22. Do not open the main pump housing, as there 
are no user-serviceable parts inside. Opening 
may affect function of device and voids 
the warranty.

 23. Cleaning frequency and practices must be 
consistent with institutional policy for cleaning 
of non-sterile devices. See Section 8 - Cleaning, 
for instructions on cleaning the pump.

 24. See icon descriptions in Section 3 - User 
Interface and Section 4 - Symbols for additional 
safety information.

	 25.	This	device	is	designed	and	tested	to	minimize	
the effects of uncontrolled electromagnetic 
interference and other types of interference from 
external sources. Avoid use of other equipment 
that may cause erratic operation or degradation 
in the performance of this device.

 26. Do not use feeding solutions or formula 
other than that prescribed by a qualified 
physician, nurse, registered dietician, or other 
licensed practitioner.

 27. For optimal accuracy, the top of the starting 
volume of formula should be 10 inches above 
the top of the pump. Do not reuse feeding sets.

 28. Should feeding sets require rinsing, it is 
recommended that the feeding sets be rinsed 
while they are loaded in the pump. 

 29. The feeding set should be replaced after 24 
hours from initiation of feeding. This ensures 
that the system is operating within specified 
parameters and prevents bacterial growth that 
could	be	a	hazard	to	the	patient.

 30. Do not clean the pump or the accessories while 
these items are plugged into an electrical outlet. 

Clean only as recommended in this manual. Failure to clean in 
accordance with this manual could result in damage or failure of the 
pumping system.

 31. Do not use the pump for delivery of any fluids or substances that 
are not enteral solutions prescribed by qualified medical personnel.

 32. Used feeding sets should be disposed of in accordance with current 
hospital procedure or local disposal guidelines. For disposal of the 
pump, be sure to contact local authorities to determine the proper 
method of disposal of these items, keeping in mind that the pump 
contains a rechargeable Lithium-Ion battery.

 33. The pump is designed to be used outdoors for short periods of time 
(no	more	than	24	hours).	Leaving	the	pump	outdoors	for	extended	
periods	of	time	(exceeding	24	hours)	can	result	in	damage	and/or	
fading of the pump.

 34. This device is designed for use on a conventional IV pole. As with 
any medical device, it is possible for the weight of the pump to 
cause the IV pole to tip over. This could result in injury to a patient or 
operator. When attaching the pump to the IV pole, take precautions 
to ensure the IV pole remains stable while in use.

 35. This enteral feeding system was designed to meet IEC 60601-
1 safety standards. For clarification purposes, the feeding 
set is considered an Applied Part and has been tested and 
evaluated accordingly.

Battery pack warnings
 1. Caution: The battery cells used in this device may present a fire or 

chemical	hazard	if	mistreated.	Do	not	disassemble,	heat	above	60ºC 
(140ºF),	or	incinerate.	Avoid	exposing	the	battery	pack	to	heat	or	fire	
since	a	fire	or	explosion	hazard	could	result.

	 2.	 The	pump	utilizes	a	two	prong,	medical	grade	power	supply	
adapter specifically designed for use only with this pump’s Lithium-
Ion battery charging circuit. Caution: Use of an alternate consumer 
style power adapter or DC car adapter may cause damage to the 
charging circuit and battery of the pump.

 3. The pump contains a rechargeable lithium-ion battery. When 
disposing of the pump unit, be sure to discard this equipment in 
a manner consistent with institutional policy for expired battery 
operated equipment.

 4. The stated battery life is approximate. Performance of the battery 
may degrade due to excessive temperatures, frequent recharging, 
and other factors.

 5. Avoid using battery packs from other providers. Only Covidien 
pump battery packs are approved for use in this pumping system.

 6. After extended periods of storage, it may be necessary to charge 
and discharge the cells or batteries several times to obtain 
optimum performance.
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Section 6 — User Screen

Priming the pump

Step 7 
Once you press the Prime 
button, you will see the screen 
above. Note the warning on 
the screen, fill the feeding 
container/bag with feeding 
solution, then press Auto Prime. 
Auto Prime will automatically 
prime the feeding set. If desired, 
Hold to Prime can be used 
instead for a manual prime.

Note: When using Hold to 
Prime feature; Feed Bag 
Empty, Patient Tube Blocked 
and Supply Tube Blocked 
alarms are disabled.

Step 8
The pump will show an 
animated timing sequence 
indicating the prime is in 
process. Wait for the priming 
to complete.

Step 9
Once the Auto Prime is 
complete, the feeding solution 
will stop short of the feeding 
set connector. To “top off”, press 
and hold the Hold to Prime 
button. To continue with pump 
set-up, press Done.

Entering feed rate settings

Step 10 
Upon completion of the prime, 
the Ready to Feed screen will 
appear. Press Adjust Rate to 
enter the feeding rate.

Step 11
Press the + OR – buttons to 
increase or decrease the rate. 
Push and hold either button to 
accelerate the numbers. Press 
OK when finished.

Step 12
The screen should now say 
Ready to Feed. Press the Start 
button to begin feeding. Once 
started, you must press the 
Pause button to change the 
feed rate.

Note: Due to the head pressure of the formula within the feeding set bag, the tube may fill with fluid up 
to and including the cassette. In this case, the Auto Prime feature will not function and Manual Prime will 
have to be used to prime the set.
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Section 6 — User Screen

More Options (Clear Amount Fed, History, Airplane Mode, Brightness)

To access the features of Clear Amount Fed, View 
History, Adjust Brightness, or Prime Pump, press 
the More Options button. Use the arrow keys to 
highlight the feature you want to activate. Once 
highlighted, press the Select button to activate 
the highlighted feature. Hit the Back button to 
resume feeding. 

The following is a summary of each feature:

•	 Clear	Amount	Fed	=	Resets	the	feeding	
counter	to	zero	for	starting	a	new	patient	or	a	
new feeding

•	 View	History	=	Allows	the	user	to	retrieve	the	last	
72 hours of pump history

•	 Adjust	Brightness	=	Allows	the	user	to	configure	
the brightness of the display backlight 

•	 Prime	Pump=	Allows	the	user	to	prime	the	pump	
after initial setup.

Entering BIOTECH MODE
The BIOTECH MODE is a menu location for certain pump settings that are generally only changed by the caregiver or clinician. 
Since the features stored in the BIOTECH MODE affect critical functionality of the pump, it is stored in a more secure location to 
avoid accidental changes to the settings. Settings in BIOTECH MODE include Dose, Bolus, KTO “Keep Tube Open”, Lock Settings, 
Language and Power Save Setting.

To access BIOTECH MODE:

 1. Turn off the pump.

 2. Turn on the pump.

 3. While the animation is 
moving, press and release the 
upper left button.

The BIOTECH MODE above 
should be visible. Press the View 
Options button to enter the 
feature selection screen.

Use the arrow keys to highlight 
the feature you want to activate.

Note: Press the View Info 
button to see the latest software 
version of the pump 

Once highlighted, press the 
Select button to activate 
the highlighted feature. A 
checkmark should appear next 
to the activated feature. To lock 
in the setting, either press the 
Back button then the Restart 
Pump button or press the 
Power button to shut off the 
unit. The new setting will be 
retained upon powering  
the pump.
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Section 6 — User Screen

Within the BioTech Options 
screen, use the arrow key 
to highlight Bolus. Once 
highlighted, press the Select 
button. A checkmark should 
appear in the Bolus checkbox. 
Press the Back button, then 
the Restart Pump button to 
activate the Bolus feature.

Now that the Bolus feature 
has been enabled, the Adjust 
Bolus button will appear in the 
normal operating screens. Press 
the Adjust Bolus button to 
configure the Bolus settings.

Press the Adjust Rate button 
to set the feed rate. Press the 
Adjust Boluses button to set 
the number of boluses to be 
delivered. Press the Adjust 
Volume button to set the 
bolus volume. Press the Adjust 
Interval button to set the 
bolus interval.

Adjusting Bolus (after activation in BIOTECH MODE)
The Bolus option allows you enter a fixed amount of feeding solution to be delivered to the patient, with a fixed amount 
repeating at a fixed interval.

To enable the Bolus Feature, follow the previous instructions to enter BIOTECH MODE	(see	Entering	BIOTECH MODE).

Adjusting Dose (after activation in BIOTECH MODE)
The Dose feature on the pump is used to establish a fixed volume of formula to be delivered to the patient. Once the dose limit is 
reached, the pump will stop operation with feeding complete. 

Note: To avoid Feed Bag Empty alarms at the end of each feeding, it is recommended that you use the Dose feature. When 
using the Dose feature, the Bag Empty Alarm will not sound when the feeding is complete. This is a useful feature for night time 
feedings to avoid waking the patient.

To enable the Dose Feature, follow the previous instructions to enter previous BIOTECH MODE	(see	Entering	BIOTECH MODE).	

Within the BioTech Options 
screen, use the arrow key 
to highlight Dose. Once 
highlighted, press the Select 
button. A checkmark should 
appear in the Dose checkbox. 
Press the Back button, then 
the Restart Pump button to 
activate the Dose feature.

Press the Adjust Rate button 
to set the feed rate. Press the 
Adjust Dose button to set the 
amount of feeding solution to 
be delivered.

Now that the Dose feature 
has been enabled, the Adjust 
Feed button will appear in the 
normal operating screens. Press 
the Adjust Feed button to 
configure the Dose settings.

Note: If both Dose and Bolus are enabled within the BIOTECH MODE options menu, the pump will operate in Bolus mode. Dose 
features will not be available.
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Section 6 — User Screen

Adjusting KTO (after activation in BIOTECH MODE) 
KTO is the “Keep Tube Open” feature for the pump. This feature allows you to temporarily pause operation of the pump, while 
allowing a very small amount of formula to flow through the feeding set. This small amount of movement will work to resist 
clogging	(and	blockage)	of	the	feeding	set	when	the	pump	is	paused.	The	flow	rate	for	KTO	is	0.065	mL/hr	for	KTO	times	less	than	
1 hr. For KTO times greater than 1 hr., the KTO flow rate is 0.130 mL/hr.

To enable the KTO Feature, follow the previous instructions to enter BIOTECH MODE	(see	Entering	BIOTECH MODE).

Within the BioTech Options 
screen, use the arrow key 
to highlight KTO. Once 
highlighted, press the Select 
button. A checkmark should 
appear in the KTO checkbox. 
Press the Back button, then 
the Restart Pump button to 
activate the KTO feature.

Once enabled, you can activate 
the KTO feature during the 
feeding cycle by pressing 
the KTO button instead of 
Pause. When you press KTO, 
the feeding will be paused. 
However, it will keep a very 
small amount of fluid moving 
through the tube to  
prevent clogs.

The KTO screen will show 
a countdown until feeding 
resumes. Press the Adjust KTO 
button to change the KTO time. 

Within the BioTech Options 
screen, use the arrow key to 
highlight Lock Settings. Once 
highlighted, press the Select 
button. A checkmark should 
appear in the Lock Settings 
checkbox. Press the Back 
button, then the Restart Pump 
button to activate the Lock 
Settings feature.

When Lock Settings is enabled, 
a padlock symbol will be 
displayed on the icon bar to 
indicate that the pump settings 
have been locked.

If a user attempts to modify 
any settings, a Settings 
Locked reminder screen will be 
displayed. The Lock Settings 
feature can only be disabled by 
entering Biotech and switching 
Lock Settings to Off.

Lock Settings (after activation in BIOTECH MODE) 
The Lock Settings feature allows you to disable the user input of pump settings, giving the clinician better control to ensure 
that settings do not change. This feature is commonly used for patients who are resistant to receiving feedings or to prevent 
young children from tampering with the settings during ambulatory use.

To enable the Lock Settings feature, follow the previous instructions to enter BIOTECH MODE	(see	Entering	BIOTECH MODE).
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Language & Power Save settings (after activation in BIOTECH MODE) 
The Language setting allows you to change the language used on the pump screen. The Power Save feature allows you to 
extend the battery life by reducing the amount of time the display screen’s backlight is turned on. Both use simple check boxes to 
select or de-select the chosen option.

To set the Language or enable the Power Save feature, follow the previous instructions to enter BIOTECH MODE	(see	Entering	
BIOTECH MODE).	Within	the	BioTech	Options screen, use the arrow key to highlight the desired feature. Once highlighted, 
press the Select button. A checkmark should appear next to the item. Press the Back button, then the Restart Pump button 
to activate.

Section 6 — User Screen

To use the Lock Screen option, 
press and hold the Lock 
Screen button for 5 seconds. A 
countdown will appear to show 
how long to hold the button.

Once activated, a Lock symbol 
will appear on the Feeding 
screen, showing that the 
buttons are disabled. 

To disable the Lock Screen so 
the buttons can be re-activated, 
press and hold the Unlock 
Screen button for 5 seconds.

When pressing the Unlock 
Screen button, a countdown 
will once again appear to 
indicate how long to hold 
the button. 

The screen should then appear 
as seen above. The buttons will 
now be re-enabled.

How to lock/unlock the input screen 
The pump allows the user to lock the input screen to prevent accidental button presses during portable use. This is especially 
helpful when transporting the pump in a backpack. 
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Section 7 — Certification of Performance

The following procedure can be used to certify the pump.  It is recommended to conduct a performance test every 2 years, or as 
recommended by facility protocol.  The test certificate is included on the user manual CD as a separate document.

Manual Certification (after activation in BIOTECH MODE) 

Test step 3
Wait for the circular progress 
indicator to stop moving, until 
you see the screen above. Once 
you have finished you will see 
the Test Passed screen. Contact 
Customer Service if you do not 
obtain a Test Passed result. Be 
sure to note the failure code on 
the screen. 

Test step 2
Press Start. You should see the 
Testing Pump screen above 
while the test is commencing.

Test step 1
To perform a Manual 
Certification of the pump,  
follow the instructions in the 
Entering BIOTECH MODE 
Section. The screen above will 
appear. The Test Pump  
screen above should be visible.

Load a standard feeding 
set filled with at least 50 
mL of water. The feeding 
set should be pre-primed, 
with water visible in the 
downstream tubing.

Note: Upon successful completion of a Manual Certification, the Days Since Last Certification field in the  
BIOTECH INFO	screen	will	be	reset	to	zero.

A 2e-15

Records Processed under FOIA request 2015-9915; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



 Kangaroo Connect Enteral Feeding Pump   |  16Table of Contents

Section 8 — Cleaning

Caution: The pump is not designed to be immersed underwater. Do 
not immerse the pump or power adapter in water or other cleaning 
solutions. Failure to follow the cleaning procedures described herein 
could	result	in	hazards	to	users,	patients,	and	clinicians.	As	with	any	
A/C powered electrical device, care must be taken to prevent liquid 
from	entering	the	pump	to	avoid	electrical	shock	hazard,	fire	hazard,	or	
damage to electrical components.

Caution: Disconnect pump from A/C power source before cleaning. 
After cleaning, do not connect to an A/C power source until pump and 
power adapter are thoroughly dry.

If any of the following events occur, do not use the pump until it 
has been properly cleaned and dried. For assistance, please contact 
Customer Service:

•	 Wetting	of	the	pump’s	power	adapter
•	 Leakage	into	the	pump	interior

General cleaning directions
Cleaning Chemicals:

A mild, common dishwashing liquid detergent should be used for 
general cleaning. This detergent should be used with a 20:1 ratio water 
to detergent mixture

Caution: The use of cleaners and disinfectants other than the ones 
described in the instructions for use may cause significant damage 
to the pump and may void warranty.

Cleaning Frequency:

It is recommended that the pump be cleaned after each feeding 
set use for a minimum duration of 30 seconds, to prevent bacterial 
contamination of the pump. Further, failure to clean the pump can 
interfere with the function of the pump rotor, which can increase the 
occurrence of errors and warning alarms. See below for methods for 
cleaning each component.

Directions for Cleaning pump Housing

•		Refer	to	General	Cleaning	Directions	before	starting.	
•		Clean	outside	surface	with	a	damp	cloth	or	sponge	using	a	

mild detergent. 
•		For	difficult	to	clean	areas,	it	is	permissible	to	wash	the	pump	under	

running water. Avoid submerging the pump or washing with high 
pressure	nozzles,	which	exceeds	the	water	proof	rating	of	the	pump.	
The pump casing has a water proof rating of “water jet resistant”. This 
allows for washing under running water or wiping with a damp cloth. 

Directions for Cleaning Power Adapter

•		Refer	to	General	Cleaning	Directions	before	starting.	
•		Unless	soiling	is	observed,	the	power	adapter	should	not	be	cleaned.	
•		 If	cleaning	of	the	power	adapter	is	necessary,	unplug	from	outlet	and	

wipe the exterior surfaces of the wall plug with a cloth dampened 
with isopropyl alcohol. 

•		Allow	excess	moisture	to	evaporate	from	the	cord	prior	to	use	of	
power adapter. 

•  Caution: Washing the power adapter with a 
wet cloth, under running water, or through 
submersion will result in damage to the unit! 
The power adapter is rated IPX0, which means it is 
not water resistant. 

Caution: Avoid exposing the power adapter to 
excess moisture, as this can lead to an electrical 
shock or fire hazard.

Preventative maintenance
This pump may be periodically tested to assure 
proper functioning and safety. Testing may be done 
at the user’s Biomedical Engineering Department, an 
outside service, or by Covidien Factory Service. 

To arrange for Covidien Factory Service in the US, 
call 1-800-448-0190. In Canada, call 1-877-664-8926. 
Outside of the US and Canada, please contact your 
local Customer Service for more information.

If a pump malfunctions, please contact your 
Covidien Representative or call Customer Service 
for  instruction.

General disinfection directions 

Disinfection chemicals:

The pump can be disinfected by wetting their 
surfaces with a 10:1 water and chlorine bleach 
mixture for a minimum duration of 10 minutes. To 
wet the devices, use at least two bleach wetted lint-
free wipes and wipe as necessary to maintain visual 
wetness for 10 minutes. Repeated cleaning with this 
solution can damage the plastic housings. 

Disinfection frequency:

It is necessary to clean and disinfect the pump after 
each use when these devices are used for multiple 
patients. This is to prevent spreading bacteria, viruses, 
and other germs between patients that interact with 
the same pump. 
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Section 9 — Alarms and Troubleshooting

FEED COMPLETE Notification

LED Indicator: blinking green

The FEED COMPLETE screen will appear if a Dose or Bolus feeding 
meets the specified amount. In the pictures above, you will see two 
different screens that may appear in this case. The screen on the top 
shows a completed Dose. The screen on the bottom shows a completed 
Bolus.	Note	that	during	continuous	feeds	(no	dose,	no	bolus),	you	
will not receive a feeding complete notification. Since this is only a 
notification and not an alarm, no beep will sound to avoid disturbing 
the patient. 

Press Done to clear the notification. 

FEED INCOMPLETE Notification

LED Indicator: blinking green

The FEED INCOMPLETE screen will appear if a Dose or Bolus feeding is 
interrupted prior to completion of the allocated amount. In the pictures, 
you will see two different screens that may appear in this case. The 
screen on the top shows an Incomplete Dose. The screen on the bottom 
shows an Incomplete Bolus.

Press Resume Dose or Resume Boluses to continue 
feeding from the current pump state. This often is 
needed if the pump was temporarily interrupted and 
the user wants to complete the feed that they started 
with. If needed, press Restart Bolus or Restart Dose 
if you are beginning a new, full feeding regimen. 

PUMP INACTIVE Alarm

LED Indicator: solid yellow

The pump inactive error screen will appear if 
the pump has been without input for more than 
10 minutes. 

Press Continue to return to the previous screen.

Detection of this alarm condition may take up to ten 
minutes to occur under normal operating conditions.

LOW BATTERY Alarm

LED Indicator: solid yellow

The LOW BATTERY screen appears and the alarm 
beeps continuously when the battery needs to be 
recharged. There is approximately 30 minutes of 
battery life remaining when this screen appears

Plug the power adapter in to a wall outlet to begin 
charging. The pump will automatically return to the 
screen that was active prior to the error. The battery 
will charge continuously whenever the pump is 
plugged into a wall outlet. The pump will continue 
to operate normally while the battery in the pump 
is recharging. 7 hours of charging is required to fully 
recharge the battery pack.

If this screen appears while the power adapter is 
plugged in to the pump, check to make sure the 
power adapter plug is pushed all the way in so it fully 
inserted into the side of the pump. 

Detection of this alarm condition may take up to 30 
minutes to occur under normal operating conditions.
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Section 9 — Alarms and Troubleshooting

FEED BAG EMPTY Alarm

LED Indicator: blinking yellow

The FEED BAG EMPTY screen appears when the 
enteral formula is no longer being delivered because 
the bag is empty. Large amounts of foam or bubbles 
in the feeding solution can also be a cause for this 
alarm. Check the bag to see if it is empty and re-fill 
the bag as required. If the bag still contains feeding 
solution, remove cassette and check the bag side 
tubing for excessive foam or bubbles. Clear bubbles 
from line and reload the feeding set or replace with a 
new feeding set.

Detection of this alarm condition may take up to 130 
minutes to occur at 1 mL/hr.

Detection of this alarm condition may take up to 5 
minutes to occur at flow rates greater than 50 mL/hr.

If the error still cannot be resolved, press the Power 
button to stop operation of the pump and put a 
different pump into service.

ROTOR STUCK Alarm

LED Indicator: blinking yellow

The ROTOR STUCK error screen appears when the 
pump detects an unusual amount of resistance to the 
rotation	of	the	rotor.	(The	rotor	is	the	black	circular	
wheel attached to the motor that rotates to move 
fluid	through	the	feeding	set).	This	error	is	typically	
attributed to formula or contaminant build-up on the 
rotor shaft, which can be corrected by cleaning the 
rotor. In rare circumstances, this problem could be 
due to a faulty motor/gearbox assembly. 

Detection of this alarm condition may take up to 31 
minutes to occur at 1 mL/hr.

Detection of this alarm condition may take up to 1 
minute to occur at flow rates greater than 50 mL/hr.

If cleaning of the rotor and rotor shaft does not resolve this error, press 
Power Off to stop operation of the pump and put a different pump 
into service.

PATIENT TUBE BLOCKED Alarm

LED Indicator: blinking yellow

The PATIENT TUBE BLOCKED error screen appears when the feeding 
solution is no longer being delivered because of a clog between the 
pump and the patient. If the error cannot be resolved, remove the 
cassette from the pump. Check the line to find and clear the blockage. 
While the cassette is removed, clean and dry the sensor pocket on the 
right side of the pump. Re-load the feeding set onto the pump, which 
could clear the error. If the error still cannot be resolved, load a new 
pump set, prime it, and press Continue to restart the feeding.

Detection of this alarm condition may take up to 95 minutes to occur at 
1 mL/hr.

Detection of this alarm condition may take up to 3 minutes to occur at 
flow rates greater than 50 mL/hr.

If the error still cannot be resolved, press the Power button to stop 
operation of the pump and put a different pump into service.

SUPPLY TUBE BLOCKED Alarm

LED Indicator: blinking yellow

The SUPPLY TUBE BLOCKED screen will appear if there is a blockage, 
obstruction, or kinked tubing between the feeding bag and the pump. 
Check the tubing between the bag and the pump to see if cause of the 
blockage can be located and cleared. If the error cannot be fixed, remove 
the blocked pump set and load a new pump set onto the pump.

Detection of this alarm condition may take up to 350 minutes to occur at 
1 mL/hr.

 Detection of this alarm condition may take up to 9 minutes to occur at 
flow rates greater than 50 mL/hr.

If the error still cannot be resolved, press the Power button to stop 
operation of the pump and put a different pump into service.
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Section 9 — Alarms and Troubleshooting

CASSETTE DISLODGED Alarm

LED Indicator: blinking yellow

The CASSETTE DISLODGED screen will appear if the magnet in the 
cassette is not properly loaded in the pump set loading area. Reload 
the cassette to ensure the correct positioning of the cassette on the 
pump. Check the cassette to see if the black magnet is missing from the 
cassette. If the error cannot be resolved, load a new pump set, prime it, 
and press Continue to restart the feeding.

Detection of this alarm condition may take up to 1 sec to occur at all 
flow rates.

If the error cannot be resolved, press Power Off to stop operation of the 
pump and put a different pump into service.

CASSETTE ERROR Alarm

LED Indicator: blinking yellow

The CASSETTE ERROR screen appears during Feeding or Priming, 
when the pump has detected an unusual operating condition with the 
rotor. The Cassette Error generally results from a problem with the 
pump set tubing around the rotor. This can be a result of the bottom 
deflection arm on the cassette failing to push the feeding tube against 
the rotor.

Detection of this alarm condition may take up to 31 minutes to occur at 1 
mL/hr.

Detection of this alarm condition may take up to 1 minute to occur at 
flow rates greater than 50 mL/hr.

Check that the pump set is not damaged and re-load the cassette. Press 
CONTINUE to restart. If the error cannot be resolved, load a new pump 
set, prime it, and press Continue to restart the feeding. If the error still 
cannot be resolved, press Power Off to stop operation of the pump and 
put a different pump into service.

DEAD BATTERY ERROR Alarm

LED Indicator: blinking red

If the Low Battery screen has been displayed for 
some time without a response, the pump will switch 
to a DEAD BATTERY ERROR alarm status. This error 
notifies the user that failure of battery power is 
imminent.	This	alarm	is	“Red”	(or	critical)	because	
interruption of feeding to the patient has occured. 
As seen above, the display and indicator light will 
turn red when this alarm sounds. When you see this 
alarm, plug the pump into a wall outlet. This will allow 
continued operation of the pump and will recharge 
the battery. 

Detection of this alarm condition may take up to 20 
minutes to occur under normal operating conditions.

SYSTEM ERROR Alarm

LED Indicator: blinking red

The system error screen is the most general form of 
error. Also, the Indicator LED on the front of the pump 
will change to a “Red” status. As seen above, the 
screen will turn red when this error occurs. Note: The 
only way to exit from a System Error is to power 
down. An error number is displayed on the screen, 
for reference purposes. This number should be used 
when calling Customer Service.

Detection of this alarm condition may take up to one 
minute to occur under normal operating conditions.
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Section 10 — Specifications

Type of Protection against Electrical Shock

Class II, Internally-powered Equipment

Degree of Protection against Electrical Shock

Type BF

Mode of operation

Continuous	or	programmed	dose	operation	(dose)

Degree of Protection against Ingress of Fluids

Pump:	Water-jet	proof	(IP26)	per	IEC	60529

Power Adapter: No protection against fluid ingress

Power

Pump:  Use the provided power adapter for wall outlet usage. 

Caution: Use only Kangaroo™ Connect power adapter when 
powering the pump with power from an A/C outlet.

The specifications for the Kangaroo Connect power adapter are 
as follows:

•	 Input:	100-240	V~,	50-60	Hz,	1.0A	(1.0	A	–	0.5	A)
•	 Output:	+5	V,	4.0	A

Battery

A new, fully charged Kangaroo Connect lithium-ion battery pack delivers 
~24	hrs	of	battery	life	at	125	mL/hr	feed	rate	(when	using	the	Power	
Save Mode).

At	the	intermediate	flow	rate	of	50	mL/hr,	the	pump	provides	~26	hrs	of	
battery	life	(when	using	the	Power	Save	Mode).	At	the	maximum	flow	
rate	of	600	mL/hr,	the	pump	provides	~19	hrs	of	battery	life	(when	using	
the	Power	Save Mode).

At around 30 minutes prior to complete battery discharge, a Battery 
Low notification will occur. The Battery Low notification will continue 
every ten minutes before the battery goes dead. Three minutes before 
the battery loses charge, you will be alerted by a Dead Battery alarm. 
Upon receiving either the notification or the warning, be sure to plug 
the pump into the nearest power outlet to ensure continued pump 
operation. If powering the pump from an A/C outlet does not restore 
charge to the battery pack, the battery pack is no longer functional and 
should be replaced by a qualified technician. Please contact Customer 
Service for servicing a dead battery.

The battery will charge continuously whenever the pump is plugged into 
a wall outlet. 7 hours of charging is required to fully recharge the battery 
pack. Note: The pump can continue to be used in normal operation while 
the battery is recharging. The expected service life of the Kangaroo 
Connect battery is 3 to 5 years of life, depending on usage. As with all 
rechargeable batteries, a high number of charge/discharge cycles or 
high temperature usage will result in some reduction in battery life.The 
specifications for the battery pack inside the pump are as follows:

•	 Lithium	Ion	Rechargeable	Battery	Pack
•	 Nominal	Voltage	=	3.6V
•	 Charge	Voltage	=	4.2	V
•	 Maximum	Charge	Current	=	1200	mA
•	 Maximum	Discharge	Current	=	1200	mA
•	 Nominal	Capacity:	2950	mAh

Alarms

System Error

Feed Bag Empty

Supply Tube Blocked

Patient Tube Blocked

Cassette Dislodged

Cassette Error

Rotor Stuck

Dead Battery

Notifications

Feeding Complete

Feeding Incomplete

Low Battery

Pump Inactive
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Section 11 — Customer Service

The circuitry of the pump should not be repaired or 
serviced by a customer. Electronic assembly rework 
by	unauthorized	technicians	can	affect	accuracy	
and void the product warranty. Certain replacement 
items, as listed in Section 13 – Service Part Numbers, 
are available from the service centers listed below.

All service personnel must be properly trained and 
qualified with operation of the pump. Improper 
service may impair operation of the pump.

Return for Repair

	 1.		 Call	Customer	Service	for	an	Authorized	Return	
Number and shipping instructions, using the 
appropriate phone number below.

 2.   Only send the item needing repair. Pack the 
instrument carefully and ship the insured 
parcel	to	the	following	locations	(or	your	local	
service center):

United States                              

Covidien Medical Products

11201 Electron Drive

Louisville, KY 40299

Phone: 1-800-448-0190

Canada

Covidien LP Canada

7300 Trans Canadian Highway

Pointe-Claire, QC H9R 1C7

Phone: 1-877-664-8926 

Outside of U.S. and Canada

Covidien LP

Technical Services

Unit 2, Talisman Business Centre, London Road

Bicester, OX266HR, UK

Phone: +44-1869-328065
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For general maintenance issues not discussed below, contact 
Customer Service.

Warning: Do not open the main housing on the pump, as there are no 
user-serviceable parts inside. Opening of device may affect function of 
the device and voids the warranty.

The following maintenance items/parts can be replaced by the customer 
on the pump. See Section 13 for Service Part Numbers and Section 11 for 
contacting Customer Service.

Power Adapter

See Section 5 for initial setup, including the power adapter attachment. 

Pole Clamp

See Section 5 for initial setup, including attachment of the pole clamp to 
the pump.

Pole Clamp Metal Clip Kit

To replace the pole clamp latch clip on the pump: 

Using a Phillips head screwdriver, remove the two small screws that 
hold the clip into place. Remove the old parts and discard according 
to local disposal regulations. Purchase a Covidien Kangaroo™ Connect 
pole clamp metal clip kit. Take the new clip and place over the two brass 
inserts in the pump’s clip pocket. Use the new screws from the kit to 
screw the new clip in place. Do not over tighten the screws.

Cassette Metal Clip Kit

To replace the cassette metal clip from the pump: 

Using a Phillips head screwdriver, remove the two small screws that hold 
the clip into place. Remove the old parts and discard according to local 
disposal regulations. Purchase a Covidien Kangaroo™ cassette metal clip 
kit. Take the new clip and place over the two brass inserts in the pump’s 
clip pocket. Use the new screws from the retention plate kit to screw the 
new clip in place. Do not over tighten the screws.

Section 12 — Maintenance
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Section 13 — Service Part Numbers

To place an order for parts, or if technical assistance is required, please call Customer Service.

The Kangaroo Connect pump contains a limited number of parts that can be repaired.

Visit our web site at: www.covidien.com

The following item numbers can be used for ordering service or accessory components:

Kangaroo™ Connect Enteral Feeding Pump with Pole Clamp & Power Adapter .................................................... 384400 
Model:	Kangaroo™	Connect	(Input	Power:	5v,	1.5A)

Kangaroo™	Connect	Enteral	Feeding	Pump	with	Pole	Clamp	&	Power	Adapter	(International) ...................... 584400 
Model:	Kangaroo™	Connect	(Input	Power:	5V,	1.5A)

Kangaroo™ Connect Pole Clamp .............................................................................................................................................. 384492

Kangaroo™ Connect Table/Backpack Stand ..........................................................................................................................770035

Kangaroo™ Connect Backpack with Adjustable Straps Purple, Large ...................................................................... 770035L

Kangaroo™ Connect Backpack with Adjustable Straps Premium Black, Large ..................................................... 770036L

Kangaroo™ Connect Backpack with Adjustable Straps Black, Large ..........................................................................770037L

Kangaroo™ Connect Backpack with Adjustable Straps Purple, Medium ................................................................770035M

Kangaroo™ Connect Backpack with Adjustable Straps Premium Black, Medium ...............................................770036M

Kangaroo™ Connect Backpack with Adjustable Straps Black, Medium ..................................................................770037M

Kangaroo™ Connect Backpack with Adjustable Straps Purple, Small ....................................................................... 770035S

Kangaroo™ Connect Backpack with Adjustable Straps Premium Black, Small ...................................................... 770036S

Kangaroo™ Connect Backpack with Adjustable Straps Black, Small ......................................................................... 770037S

Kangaroo™ Connect Power Cord with Adapter ...................................................................................................................384491 
Model: MENB1030A0500B02

Kangaroo™	Connect	Power	Cord	with	Adapter	(International) ......................................................................................584491 
Model: MENB1030A0500C02

Kangaroo™ Connect Car Charger ............................................................................................................................................. 384494

The following item numbers can be used for ordering Kangaroo™ Connect feeding sets:

Kangaroo™ Connect Safety Screw Spike Set, Feed Only, Non-Sterile ...................................................................... 77000FD

Kangaroo™ Connect 1000 mL Bag Set, Feed Only, Non-Sterile ...................................................................................77100FD

Kangaroo™ Connect 500 mL Bag Set, Feed Only, Non-Sterile .....................................................................................77500FD

Kangaroo™ Connect 500 mL Bag Set, Feed Only, Sterile ............................................................................................ 970500FD

Kangaroo™ Connect 1000 mL Bag Set, Feed Only, Sterile .......................................................................................... 971000FD

Kangaroo™ Connect 1600 mL Bag Set, Feed Only, Sterile .......................................................................................... 971600FD

Kangaroo™ Connect Universal Spike Set, Feed Only, Sterile .....................................................................................970000FD

Kangaroo™ Connect Vented Spike Set, Feed Only, Sterile ..........................................................................................970157FD

Kangaroo™ Connect Dual Universal Spike Set, Feed Only, Sterile ........................................................................... 970497FD
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Limited Warranty:

	 1.	 Covidien	warrants	to	the	original	purchaser	(“Customer”)	that	this	
newly	manufactured	enteral	feeding	pump	(“pump”	or	“pumps”)	
will be free of defects in materials and workmanship, under normal 
use,	for	three	(3)	years	from	the	date	of	shipment	from	Covidien.	
This Limited Warranty as applied to pump batteries and power 
cords	is	limited	to	one	(1)	year	from	the	date	of	shipment	from	
Covidien for all pumps.

 2. This Limited Warranty does not extend to routine maintenance of 
pumps such as cleaning and all recommended Performance Tests 
set forth in this Pump Operation and Service Manual which remain 
the sole responsibility of Customer. Failure of Customer to perform 
cleaning, routine maintenance and recommended performance 
testing on any pump as outlined in this Pump Operation Manual 
may void this Limited Warranty.

 3. Customer agrees that, with the exception of customer serviceable 
parts and troubleshooting steps outlined in this Pump Operation 
Manual,	Covidien	or	its	authorized	repair	center	must	perform	
pump repairs.

 4. This Limited Warranty does not cover any pump, product or 
part that:

(a)	 has	been	operated	in	an	unsuitable	environment	or	used	for	
purposes other than intended;

(b)	 has	been	subjected	to	unauthorized	or	non-Covidien	repair	or	
use of non-Covidien supplied parts; 

(c)	 has	been	altered,	misused,	abused	or neglected;

(d)	 has	been	subjected	to	fire,	casualty	or accident;

(e)	 suffers	damage	caused	by	Customer’s	negligent	acts	or	
omissions; or

(f	)	 suffers	damage	beyond	normal	wear	and tear.

 5. For purposes of this Limited Warranty, “damage beyond normal 
wear and tear” includes without limitation: 

(a)	 Damage	to	housing,	LCD,	display	overlay	or	power	supply;

(b)	 PCBA	damage	due	to	fluid	ingress;

(c)	 Use	of	non-qualified	power	supply	or	battery;	or

(d)	 Use	of	unauthorized	cleaning	fluids.

 6. If a pump does not operate as warranted during the applicable 
warranty period, Covidien may, at its option and expense, 

(a)	 repair	or	replace	the	defective	part	or	pump;	or,

(b)	 refund	to	Customer	the	purchase	price	for	the	defective	part	
or pump.

Section 14 — Warranty

 7. Dated proof of original purchase is required to 
process warranty claims. Removal, defacement 
or alteration of serial lot number voids this 
Limited Warranty.

 8. Shipping costs for pumps being returned to 
Covidien shall be borne by Customer. Customer 
is responsible for proper packaging for return 
shipment. Loss or damage in return shipment to 
Covidien shall be at Customer’s risk.

 9. Covidien disclaims all other warranties, 
expressed or implied, including any implied 
warranty of merchantability or fitness for a 
particular purpose or application other than 
as expressly set forth in the product labeling. 
In no event shall Covidien be liable for any 
incidental, indirect or consequential damages 
in conjunction with the purchase or use of 
the pump, even if advised of the possibility of 
the same.
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Section 16 — Glossary of Terms

Rotor: The black circular wheel on the pump that rotates to push fluid through the feeding set.

Bolus: A feature that allows a fixed amount of fluid to be delivered at varying intervals of time.

Dose: A feature that allows a fixed amount of fluid to be delivered during a feeding. The pump will stop operation 
when the programmed amount of fluid is delivered.

KTO: Keep Tube Open. A feature that effectively pauses the pump, but keeps the rotor turning very slowly to 
prevent fluid from clogging in the feeding set tube.

IPX: The degree of water protection of a medical device per the IEC 60529 standard.

Occlusion Pressure: The pressure that can be created in the feeding set when the tubing becomes blocked.

Head	Height:	 The	distance	from	the	top	of	the	fluid	in	the	feeding	set	bag	(or	container)	to	the	top	of	the	pump.

Sensor Pocket: The pair of projections sticking out from the pump in a “U-shaped” configuration. These projections sit 
under the cassette and monitor the tubing on either side of the rotor when loaded.
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Appendix B - Explanation of Alarms
The purpose of this appendix is to provide an overview of how the 
Kangaroo Connect alarm system works and what priorities are assigned 
to each alarm.  

Overview
The Kangaroo Connect pump has alarms that are broken into three 
different	priorities:	High	Priority	(Red	Blinking	Indicator	Light),	Medium	
Priority	(Yellow	Blinking	Indicator	Light),	and	Low	Priority	(Solid	Yellow	
Indicator	Light).		These	alarms	occur	based	upon	feedback	from	
different sensor inputs from the pump.  Key inputs for the alarms include 
the following:

•	 Motor	Current
•	 Battery	Voltage
•	 Upstream	Ultrasonic	Sensor	Voltage
•	 Downstream	Ultrasonic	Sensor	Voltage
•	 Magnetic	Sensor	Voltage
•	 Microprocessor	Timer

The breakdown for each alarm is as follows:

•	 Pump	Inactive	Alarm

 Sensor Input:  Microprocessor Timer

  The pump uses the microprocessor timer to know when 10 minutes of 
inactivity has elapsed.

•	 Low	Battery	Alarm

 Sensor Input:  Battery Voltage

  The pump determines if the battery reaches a set low voltage level.  
When this voltage level is reached, the alarm will activate.

•	 Feed	Bag	Empty	Alarm

  Sensor Input:  Upstream Ultrasonic Sensor Voltage; Downstream 
Ultrasonic Sensor Voltage

  The pump determines if there is a bag empty alarm if the downstream 
and upstream sensor voltage drops below a set minimum 
voltage level.

•	 Rotor	Stuck	Alarm

 Sensor Input:  Motor Current

  The pump determines there is a Rotor Stuck alarm when the motor 
current reaches a certain maximum level. 

•	 Patient	Tube	Blocked	Alarm

 Sensor Input: Downstream Ultrasonic Sensor Voltage

  The pump will alarm for Patient Tube Blocked based upon voltage 
value levels it receives from the Downstream Ultrasonic Sensor.

•	 Supply	Tube	Blocked	Alarm

  Sensor Input:   Upstream Ultrasonic Sensor Voltage; Downstream 
Ultrasonic Sensor Voltage

  The pump determines Supply Tube Blocked based upon the voltage 
values it receives from each sensor.  The Upstream Ultrasonic Sensor 
Voltage will reach a set minimum voltage level and the Downstream 
Ultrasonic Sensor Voltage will reach a maximum voltage level at the 
same time. 

•	 Cassette	Dislodged	Alarm

 Sensor Input:  Magnetic Sensor

  The pump will alarm for Cassette Dislodged 
when it a low voltage level is received from the 
magnetic sensor.

•	 Cassette	Error	Alarm

 Sensor Input:  Motor Current

  The pump will alarm for Cassette Error when motor 
current variation is below a set minimum level while 
the pump is running.

•	 Dead	Battery	Error	Alarm

 Sensor Input:  Battery Voltage 

  The pump will alarm when the battery voltage 
reaches a set minimum level . 

Priority Handling of Alarms
In all cases, High Priority alarms are the most 
important and override any other alarm conditions.  A 
medium or low priority alarm will never disable a High 
Priority alarm.  Medium Priority alarms all have equal 
weighting.  There should never be a situation when 
medium priority alarms are occurring at the same 
time, so there is no need to assign a weighting within 
the medium alarm priority.

The pump never changes the priority of alarms based 
on situational or environmental conditions.  Alarm 
priority of the pump remains fixed.  Additionally, 
the pump does not change Alarm Signal Generation 
Delay or Alarm Condition delay as a result of 
situational or environmental conditions.  Finally, 
the pump does not change the characteristic of the 
generated alarm signals.  Below is the listing of alarm 
priorities for the pump:

High Priority

0: System Alarm Condition 

1: Dead Battery Alarm Condition

2: All Other Critical Alarm Conditions  

Medium Priority

3. All Error Alarm Conditions 

Low Priority

4. Low Battery Warning Alarm Condition 

5: Other Warning Alarm Conditions

In this case,  the number 0 represents the 
Highest Priority.
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Appendix C - Fluid/Occlusion Detection Overview

The Kangaroo Connect Enteral Feeding Pump uses 
dual ultrasonic sensors for fluid detection.  One 
sensor is positioned on the upstream side of the 
rotor and the other sensor is positioned on the 
downstream side of the rotor. The dual sensor system 
also provides the capability to distinguish between 
upstream occlusions, downstream occlusions and 
bag empty conditions. When an occlusion occurs in 
the tubing on the fluid supply side of the pump rotor, 
fluid will be evacuated from the upstream silicone 
tubing but not from the downstream tubing.  In this 
scenario, the pump will continually detect fluid at 
the downstream sensor, but detect no fluid at the 
upstream sensor.  As a result, a Supply Tube Blocked 
error will be generated.  When the fluid supply 
is	exhausted	(bag	empties),	fluid	will	drain	out	of	
the upstream tubing then out of the downstream 
tubing.  In this scenario, the pump will initially detect 
fluid on both sensors, then observe a period where 
there is fluid at the downstream sensor but not 
at the upstream sensor, and then finally observe 
no fluid at either sensor.  When this occurs, a Bag 
Empty error will be generated.  When an occlusion 
occurs in the tubing on the patient side of the pump 
rotor, the silicone tubing at the sensor will expand 
improving the conductivity of the signal through the 
fluid.  In this scenario, the pump will see a significant 
rise in the receive signal and issue a Patient Tube 
Blocked error.
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Kangaroo™ Epump Enteral Feed and Flush Pump with Pole Clamp

Thank you for purchasing the Kangaroo™ Epump Enteral Feed and Flush Pump with Pole Clamp.  
With proper care, this device will provide you with years of precision service.
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Section I – General Information

The Kangaroo Epump Enteral Feed and Flush Pump with Pole Clamp is a simple-to-use, precision enteral feeding pump. It is easily 
programmed to provide patients with either continuous or intermittent feeding, and can provide automatic flushing capability when 
used with Kangaroo™ Epump Feed & Flush Sets.

User Interface:
•  Intuitive user interface 

•  Large, backlit LCD display

•  Step-by-step prompts to guide programming and operation

•  “Stoplight” LED array visually indicates pump status in a bright or darkened room

Ergonomics:
•  Quiet operation

•  Compact, aesthetic design

•  Tabletop usage or IV pole mounting

•  Simple loading of Pump Sets

•  Transparent side door to protect Pump Set

•  Integrated handle for easy transport

Features:
•  MISTIC (Magnetic Intelligent Set Type Identification Connector) Feed-Only vs. Feed & Flush Set identification system to ensure 

match between the pump’s user interface and Pump Set type

•  Automatic Anti-Free-Flow (AFF) System 

•  Audible alarm to indicate errors or Pump Set loading conditions

•  Attitude-independent design eliminates need for drip chamber on pump set

•  Sensor technology detects both upstream and downstream flow conditions

•  Continuous feed, intermittent feed, and flush capability

•  Auto-prime feature reduces the need for time-consuming manual priming

•  Hold feature with restart and Keep Tube Open (KTO) feature

•  Stores previous 72 hours of feeding and flushing history

Service:
•  Serial I/O port for data retrieval

•  Uses replaceable, rechargeable NiMH Battery Pack for 15 hours of backup power

•  Removable A/C Power Adapter
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Figure 1A.  Kangaroo™ Epump features, front and rear views.
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Section II — Safety and Warnings

Caution:  U.S. federal law restricts the sale of this device to physicians or to their direct representatives.
  1. Read this booklet thoroughly before using the Kangaroo Epump Enteral Feed and Flush Pump.

  2.  Do not use this device near flammable anesthetics. 

  3.  Disconnect power supply before cleaning or servicing.

  4.  Use only Kangaroo™ Epump Enteral Feed and Flush Pump A/C Power Adapter with pump. See Section XIII - Service Part 
Numbers for replacement of Power Adapter. Use of an alternate consumer style A/C power adapter may cause damage 
to the charging circuit and battery of the Kangaroo™ Epump feeding pump.

  5.  Use only Kangaroo Epump Enteral Feed and Flush Pump Pump Sets with this device. Pump is not compatible with other   
Pump Sets.

  6.  For performance tests, see Section VI - Performance Tests.  For other integrity checks, consult with a qualified Biomedical 
technician or contact the manufacturer  (Section XI - Customer Service).

  7.  For service or for technical information, please contact Customer Service (Section XI).

  8.  Do not open the main housing, as there are no user-serviceable parts inside.  Opening may affect function of device and voids 
the warranty.   To replace battery, see Section VIII.  

  9.  Dispose of old battery-powered electronic equipment in a manner consistent with institutional policy for expired 
equipment disposal.

10.  Cleaning frequency and practices must be consistent with institutional policy for cleaning of non-sterile devices. See Section VII 
- Cleaning, for instructions on cleaning the Kangaroo Epump Enteral Feed and Flush Pump.

Figure 1B.  Kangaroo™ Epump Pump Set loading area.

Feeding Set
Loading Area

Pole Clamp

Feeding Set Capture
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11. See icon descriptions in Section III - Icon Identification and Section X - Specifications and Symbols for additional 
safety information.

12.  This device is designed to minimize the effects of uncontrolled electromagnetic interference and other types of interference 
from external sources.  Avoid use of other equipment that may cause erratic operation or degradation in the performance of 
this device.

13.  Warning:  The serial I/O port (see Figure 1A) is intended only for use with the approved Communication Cable   
(Part Number 382499).

 Any other equipment that can be connected to the DB9 Serial I/O port may lead to a reduced level of safety of the pump. 

 •   The Covidien approved Communication Cable (Part Number 382499) is specifically approved as complying with the safety 
requirements for accessories used with the pump, whereas the safety approval of the accessory has been performed in 
accordance to the appropriate IEC 60601-1 and/or IEC 60601-1-1 harmonized standard.

14. Caution: This enteral feeding pump should only be used for patients who can tolerate the flow rates and accuracy levels 
delivered by the pump. Premature infants may require higher accuracy rates than specified for this enteral feeding pump. 

15.  Do not attempt to rotate the valve stem inside the feeding set valve assembly. Rotation of the valve stem can only be done by 
the pump while the valve assembly is properly loaded into the pump. 

16.  Should feeding sets require rinsing, it is recommended that the feeding sets be rinsed while they are loaded in the pump. 

17.  Used feeding sets should be disposed of in accordance with current hospital procedure or local disposal guidelines. 

18.  Caution: Ensure buzzer hole is unobstructed during normal operation so as to allow clear recognition of alarm. 

19.  Caution: The battery cells used in this device may present a fire or chemical hazard if mistreated. Do not disassemble, heat 
above 100°C (212°F), or incinerate.

Section III – Icon Identification

Run Mode 
Vertically-moving droplet in RUNNING
screen indicates Run mode.    

Battery Symbols
• Full charge
• 2/3 or less charge 
• 1/3 or less charge
• Very low battery (15 minutes max.)    

Auto Priming Indicator 
When auto priming, the bar will progress 
to show auto prime feature is active.   

Volume Setting
Indicates alarm volume setting.    
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Battery Setup
The battery pack is fully charged before shipping, and is left unconnected to optimally preserve battery life.  
Warning:  The battery should be connected before using the pump.

It is also recommended that the battery charge be “topped off” before battery-only operation is utilized. The battery pack will charge 
continuously whenever the pump is plugged into a wall outlet, including during normal use of the pump with A/C power. Eight 
hours of charging is required to fully recharge the battery pack. 
A new battery pack will provide approximately 15 hours of service before needing to be recharged.

Attaching Pole Clamp
The Kangaroo Epump Enteral Feed and 
Flush Pump can be attached to a vertical 
pole using the Pole Clamp, included 
with the pump. The pole clamp provides 
the ability to retain the power cord to 
prevent accidental cord removal or cord 
loss. Simply place the A/C Adapter Power 
cord into the U-shaped groove located on 
the back of the pole clamp as shown in 
Figure 3 and attach the pole clamp to the 
Kangaroo Epump Enteral Feed and Flush 
Pump. Be sure not to pinch the cord of the 
A/C power adapter or damage the cord 
insulation when installing.

To attach the Pole Clamp to the Kangaroo 
Epump Enteral Feed and Flush Pump, 
align the hole on the Pole Clamp with the 
mounting hole on the back of the pump. 
Use a 3/8” - 16 bolt to fasten together, as 
shown in Figure 3.

If cord restraint is preferred but use of the 
pole clamp is not desired, a cord restraint 
clip is provided with the Kangaroo Epump 
Enteral Feed and Flush Pump.  Using the 
pole clamp mounting bolt, follow the pole 
clamp assembly instruction to attach the 
cord clip (Refer to Fig. 3).

Figure 3.  Attaching and using the Pole Clamp or Cord Clip.
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General Startup   
Placement/Mounting

There are two recommended placement methods for the Kangaroo Epump Enteral Feed and Flush Pump.  

 • Attached to a vertical IV pole via the Pole Clamp peripheral device, included with the pump.  

 • Placed feet down on any horizontal surface.

A/C Power Operation

Plug the Kangaroo Epump Enteral Feed and Flush Pump into an A/C power outlet for normal operation.  When the pump is not 
plugged in, or if A/C power is interrupted, a built-in rechargeable battery will run the pump.

Battery Power Operation

If A/C power is not available to the pump, or if A/C power is interrupted, the pump will automatically operate on backup battery 
power.  The built-in battery recharges any time the pump is plugged into an outlet.  

A fully-charged, new battery will supply 15 hours of backup power at 125 mL/hr before requiring recharging.  Contact Customer 
Service, Section XI, to replace the Battery Pack if battery life degrades.

Power On/Off

To power up the pump, press the  POWER button on the lower right of the front panel.  To power down the pump, press and hold 
the    POWER button. A countdown will begin on the display; when the countdown reaches 0, immediately release the POWER 
button.  Note:  The display backlight and Status LED array will remain on for a short period after releasing the POWER button while 
the pump completes its internal power down process and will then extinguish.

Language Selection, First Power Up

Immediately after powering up the pump for the first time, the language option screen will appear. Select the language using 
the (  ) or (  ) buttons. When the language is selected, push the fifth button (  ) to enter the language selection. After the 
language is selected the first time the pump is powered up, the language selection screen will not appear during future power up 
operations. Should the language need to be changed after the initial power up, it can be changed through the “MORE OPTIONS” 
menu (see Figure 10A).

Keep or Clear Prior Pump Settings

Immediately after powering up the pump, if the prior feed or flush settings were not cleared and the settings are not locked in the 
BioTech Screen, the pump will give the following two options:

KEEP SETTINGS - Select this option to start with the same settings that were most recently programmed into the pump.  Any of 
the previously-programmed settings can be modified, if needed.  The feed volume totals,  “mL FED” (Continuous Feed Mode) or 
“BOLUSES FED” (Intermittent Feed Mode) and “mL FLUSH” are also maintained.

CLEAR SETTINGS - Select this option to reset all input feeding settings and the output feed totals to zero.  It will then be necessary 
to program all settings before running the pump.  The BioTech options settings will not change.

The status line of the pump will then show LOAD A SET (Figure 5), or, if the Pump Set is already loaded, it will show SET LOADED 
(Figure 7).
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The display should read SET LOADED and will show one of the following opening menus, depending on the type of Pump Set 
detected, and whether continuous or intermittent feeding mode has been selected.

Prime Pump
The Kangaroo Epump Enteral Feed and Flush Pump may be primed automatically with a single button push, including the flushing 
line if a Feed & Flush Set is loaded. The pump can also be primed in a more interactive method using the hold-to-prime feature.

After a Pump Set has been loaded and the status line shows SET LOADED, press4PRIME PUMP in the opening menu (Figures 7A-7D) 
to get one of the PRIME PUMP menus shown in Figures 8A-8B. 

Auto Priming

The AUTO PRIME option will be available if the pump senses that the currently installed Pump Set was not previously primed, and 
that there is no fluid in the line near the rotor. If auto-priming is desired, press and release4AUTO PRIME to automatically prime 
the line(s). For Feed & Flush Pump Sets, the auto prime feature will automatically prime both lines, starting with the flush line.

Press4STOP to cancel AUTO PRIME.

When auto-priming is completed, the status line will show AUTO PRIME COMPLETE and will no longer show the AUTO PRIME 
option. Be sure that the line(s) are fully primed.  If not, use the hold-to-prime option(s) to complete the priming, as described below.

Hold-to-Prime

The hold-to-prime options allow for precise interactive control of the priming process. 

Feed-Only Pump Sets  

For Feed-Only Pump Sets, the screen will appear as in Figure 8A.  Press and hold4HOLD TO PRIME FEED until the feed line has 
been primed down to the stepped end connector at the end of the Pump Set.

Figure 8A.  PRIME PUMP menu for 
Feed-Only set.

Figure 8B.  PRIME PUMP menu for 
Feed & Flush set.

Figure 7A.  Opening menu for 
Continuous Feed mode with a 
Feed-Only set.

Figure 7B.  Opening menu for 
Continuous Feed mode with a 
Feed & Flush set.

Figure 7C.  Opening menu for 
Intermittent Feed mode with a 
Feed-Only set.

Figure 7D.  Opening menu for 
Intermittent Feed mode with a 
Feed & Flush set.
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Feed & Flush Pump Sets

For Feed & Flush Pump Sets, the display will appear as in Figure 8B.  First press and hold4HOLD TO PRIME FLUSH to prime the 
flushing line, and then press and hold4HOLD TO PRIME FEED to prime the feed line down to the stepped end connector at the 
end of the Pump Set.  

If a Feed & Flush Pump Set is used, remember to first press4HOLD TO PRIME FLUSH until the flushing fluid has reached the valve, 
and then press4HOLD TO PRIME FEED until the feeding fluid has reached past the valve and down to the stepped end connector.  
If the feeding line is primed first, subsequent priming of the flushing line will force the air between the flush solution bag and valve 
into the main line, which already has been primed with enteral formula.

Re-priming after Bag Empty

A Pump Set bag that has been emptied will trigger the FEED ERROR screen. In this condition the Pump Set bag can be refilled to 
continue the feeding, but only after the Pump Set has been re-primed.

To re-prime the Pump Set, do the following:

• Disconnect the feeding line from the patient

• Refill the bag

• Press4CONTINUE to begin the pump RUNNING

• Press4HOLD 

• Press4ADJUST SETTINGS

• Press4PRIME PUMP

• Press4HOLD TO PRIME to prime the line(s)

Pump Sets should not be reused after 24 hours of initial usage.

Selecting Feed Mode   

EZMODE Option

The EZMODE option is a limited, CONTINUOUS MODE only setting of Epump. It feeds non-stop (no VTBD option) at a rate 
0-400mL/hr as defined by the user until manually stopped.  It has no BOLUS, FLUSHING, RUN MODE SCREEN LOCK, or 
AUTORESUME capability and displays no HISTORY information.  

Turning on EZMODE will automatically force the unit out of the INTERMITTENT (BOLUS FEED) mode if set.  Although the 
Continuous Mode feed VTBD will be set to 0 while EZMODE is enabled, the previous value of the Feed VTBD will be stored in flash 
memory and recalled when “EZMODE” is deselected.  The user can change the Feed Rate by normal means.  All other user settings, 
including those not compatible with the EZMODE (BOLUS VTBD, NUMBER OF BOLUSES, SUPER BOLUS, etc), that were set 
before the pump was put into the EZMODE will be ignored and invisible while in EZMODE but remain stored in the flash memory 
for when EZMODE is deselected.  EZMode essentially has no effect on CLEAR SETTINGS; pressing CLEAR SETTINGS while 
EZMODE is enabled will clear all Feed and Flush settings and totalizers as normal, not just those that apply to EZMODE.  Selecting 
the CLEAR SETTINGS option on power up will not clear Biotech Options such as EZMODE or LOCK SETTINGS.

If the user selects the ADJUST FEED option from either the LOAD A SET or SET LOADED screens, control will pass directly to and 
from the Enter Feed Rate screen and bypass the ADJUST FEED screen since without the ability to adjust VTBD in EZMode, the 
Adjust Feed screen is redundant.

A 2f-15

Records Processed under FOIA request 2015-9915; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Records Processed under FOIA request 2015-9915; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Records Processed under FOIA request 2015-9915; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Kangaroo™ Epump Enteral Feed and Flush Pump with Pole Clamp

14
Table of Contents

Intermittent Mode — Adjust Bolus  (Not Available in EZMODE)

Intermittent Mode Feeding

For INTERMITTENT feeding mode, the ADJUST BOLUS option is available in the opening 
menus (Figure 7C for a Feed-Only set or Figure 7D for a Feed & Flush set).  Select this option to 
program the feeding parameters from the ADJUST BOLUS screen, Figure 13A. 

Press4BOLUS RATE in Figure 13A to define the rate of delivery.  

Press the4buttons in Figure 13B to program the delivery rate from 1 to 400 in increments of 1 
mL/hr.  Press4ENTER (top button) to exit the menu.

Press4NUMBER OF BOLUSES in Figure 13A to define the total number of boluses to be 
delivered.  

Press the4 buttons in Figure 13C to program the number of boluses, up to a maximum of 99.  

Press4ENTER (top button) to exit the menu.  The number of boluses can be set as zero, in 
which case the pump will run until the supply is exhausted.

Press4VOLUME PER BOLUS in Figure 13A to define the Volume to be delivered in each bolus.  

Press the4buttons in Figure 13D to program the volume per bolus from 1 to 3000 mL in 
increments of 1 mL.

Press4ENTER (top button) to exit the menu.

Press4BOLUS INTERVAL in Figure 13A to define the time interval between starts of bolus 
deliveries.  

Press the4buttons in Figure 13E to program the time interval between starts of bolus 
deliveries from 1 to 24 hours in  increments of 1 hour.  Press4ENTER (top button) to exit the 
menu.

The pump will automatically limit bolus settings which exceed pump delivery capabilities.  For 
example, a bolus delivery volume of 200 mL cannot be made once per hour if a rate of 150 mL/
hr is already programmed.  In this case, the maximum volume allowed would be 150 mL.

Note:  If the NUMBER OF BOLUSES is reprogrammed during a feeding (from HOLD mode), 
the pump will restart the bolus feeding and will deliver all the boluses as defined by the new 
setting.

Intermittent Mode Feeding – Bolus Max  (Not Available in EZMODE)

The BOLUS MAX option can be used to deliver a bolus at a high rate, similar to gravity feeding.  

Press4BOLUS MAX in the BOLUS RATE menu, Figure 13B, to program the BOLUS MAX mode.  

The feeding rate for BOLUS MAX is 999 mL/hr.  

Figure 13A.  ADJUST BOLUS menu.

Figure 13B.  Setting the Bolus Rate.

Figure 13C.  Setting the Number of 
Boluses.

Figure 13D.  Setting the volume per 
Bolus.

Figure 13E.  Setting the time interval 
between starts of bolus.
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Intermittent Mode Flushing 

For INTERMITTENT feeding mode with a Feed & Flush Set, the opening menu, shown in Figure 7D, will show the ADJUST FLUSH 
option.  Press4ADJUST FLUSH in Figure 7D to program the flushing parameters from the ADJUST FLUSH screen, Figure 14A.  

Note:  The nature of two intermittent processes, periodic bolus feeding and periodic flushing, is such that occasional conflicts can 
arise where each process needs to be running at the same time.  The flushing process is assigned precedence over the feeding process 
for Feed & Flush pump sets.   “Flushing precedence” means that a flush cycle will run to its end even if a bolus delivery is scheduled 
to begin.  It also means that a flush cycle will interrupt a bolus feeding cycle that is already in progress.  The feeding cycle will pick 
up where it was interrupted after the flushing cycle is complete.  It is therefore possible that the net feeding volume is reduced from 
what may be intended, over a given time period.  

Press4FLUSH VOLUME in Figure 14A to define the volume per flush cycle.  Press the4buttons in Figure 14B to program the flush 
volume from 10 to 500 in increments of 1 mL.  Press4ENTER (top button) to exit the menu.  

Press4FLUSH INTERVAL in Figure 14A to define the time interval between starts of flushing.  Press the4buttons in Figure 14C to 
program the time interval from 1 to 24 hours in increments of 1 hour.  Press4ENTER to exit the menu.

The pump will automatically limit flushing settings which exceed pump capabilities to deliver.

Caution:  The Kangaroo Epump Feed and Flush Pump flushes at a rate of 1960 mL/hr (32.7 mL/minute).  Use care when 
programming the flush volume so that it matches the patient’s need.

Note:  The pump will automatically flush an additional 25 mL of water after completing the programmed delivery of formula, as 
long as at least one flush had occurred during formula delivery.

Run
The Kangaroo Epump Enteral Feed and Flush Pump will only run when a Pump Set is properly loaded and the necessary feeding 
parameters have been programmed.  For a Feed & Flush Set, the flushing parameters do not have to be set for the pump to begin 
operating.  If flushing parameters are set as zeros, there will be no flushing.

After the pump has been programmed, press4RUN to start operation.  Figure 15A shows the RUNNING screen for continuous 
feeding with flushing.  The status line will indicate RUNNING, and the droplet icon will move vertically on the screen.  The green LED 
indicator will be illuminated to give a quick visual indication of positive status in a darkened room.

The RUNNING screen shows the feed rate, amount fed, flushing data if a Feed & Flush Pump Set is used, and the remaining volume 
to be delivered (remaining VTBD).  The remaining VTBD is shown next to the  v   icon.

Figure 14A.  ADJUST FLUSH menu, 
intermittent mode.

Figure 14B.  Setting the Flush 
Volume.

Figure 14C.  Setting the Flush Time 
Interval.
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The RUN option can be selected from the following screens, 
if the proper parameters are programmed and the Pump Set 
is loaded:

 • SET LOADED screens (Figures 7A-7D)

 • ADJUST FEED screen, continuous mode (Figure 11A)

 •  ADJUST FLUSH screens (Figure 12A, 14A)

 •  HOLDING screens (Figure 18A)

Keep Tube Open (KTO)  (Not Available in EZMODE)

The Keep Tube Open (KTO) function within the Kangaroo Epump Enteral Feed and Flush Pump will help prevent a blockage of the 
feeding set by moving the feeding solution periodically within the tube.  On regular intervals, calculated from the pump’s presently 
programmed feed rate, a small and clinically insignificant portion of feeding solution is moved through the tube.  The amount of 
delivered fluid is monitored, tracked, and calculated into the final feed volume totalizer amounts displayed to the user.    The KTO 
feature can be activated via the RUNNING screen.  To activate the KTO feature, press the input button to the left of the KTO icon, 
see Figure 15A, to immediately input a desired time in minutes for which the pump will remain in the “Keep Tube Open” mode 
before resuming the previously programmed feeding regimen.  Each press of  the input button will increment the KTO time by 
5-minute increments, up to 30 minutes, see Figure 15B.  After “30” is reached, each additional button press will increment in larger 
time steps, up to a maximum of 240 minutes.  Another button push after 240 will cycle the KTO back to 5 minutes.  No other input 
is needed to start the countdown, as the time immediately counts down after the incremental value is reached.

Lock Screen Feature  (Not Available in EZMODE)
The Kangaroo Epump Enteral Feed and Flush Pump can be set to RUN and then locked out 
from unauthorized use.  While the LOCK SETTINGS feature prevents only changes to the input 
parameters, the LOCK SCREEN feature will lock out any button presses, including RUN or HOLD, 
except power off.
Use LOCK SCREEN when the pump is running and there is a need to prevent tampering such as 
putting the pump into an unwanted HOLD.  The RUNNING screen will show a padlock to indicate 
that no changes can be made without unlocking the screen.
To lock the screen, use the following procedure while the pump is in RUNNING mode:
 •  Press and hold the third4button from the top for at least 3 seconds, and then release it.
To unlock the screen, use the same procedure above.

Figure 15B.  KTO.Figure 15A.  RUNNING mode screen 
for continuous feed mode.

Figure 16.  Program Locked screen, 
which indicates the pump is in LOCK 
SETTINGS mode.

Figure 17.  Padlock indicates pump is 
in LOCK SCREEN mode.
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Hold
Pump operation can be paused by pressing4HOLD while it is RUNNING, such as in Figure 15A.  The status line will indicate 
HOLDING and the yellow LED indicator will be lit up to give a quick visual indication of an informational status in a darkened room.

Note: the pump’s alarm will sound if it has been left HOLDING for 10 minutes without further input.  

There are five options available during HOLDING.  See Figures 18A and 18B.

Clear Volume Fed 

Press4CLEAR VOLUME to re-zero the output feed totals “mL FED,”  “BOLUSES FED,”  and  “mL FLUSH.”

Adjust Settings 

Press4ADJUST SETTINGS to return to one of the opening menus shown in Figures 7A-7D, thus allowing any setting to be modified.  
If the Pump Set has been removed after going into HOLD, the opening menu will show LOAD A SET, as seen in Figures 5A-5B.

RESUME IN __ MIN  (Not Available in EZMODE)

Press “RESUME IN __ MIN” once to immediately place the Kangaroo Epump into a 30-minute resume running mode.  Pressing the 
RESUME IN __ MIN button again will cycle the “resume in” time back to zero.  No other input is needed to start the countdown, as 
the time immediately counts down after the 30 minute value is reached.

Run Mode

Press4RUN to immediately restart pump operation.  This option will not be available if the Pump Set is removed during HOLD.

View History  (Not Available in EZMODE)

Press4HISTORY to access the HISTORY screen.  Use this screen to review feeding and flushing history.  See subsection “More 
Options” below for further information.

Figure 18B.  HOLDING mode options, 
intermittent feeding mode.

Figure 18A.  HOLDING mode options, 
continuous feeding mode.
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Flush Now  (Not Available in EZMODE)

During the RUNNING mode, the pump can be diverted to immediately perform a flush (flush on demand) by pressing4FLUSH 
NOW in the RUNNING menu, input a desired flush volume, then press4ENTER.  See Figure 15A.  When4FLUSH NOW is pressed, 
the screen will prompt for the volume to be immediately flushed, and will show the previously programmed flush volume as default 
but may be adjusted to the users desired volume.  The screen will appear as the standard Flush input screen as shown in Figure 12B 
(or 14B).  Setting the FLUSH NOW flushing volume is temporary and will not change the main/periodic flushing volume previously 
programmed. If4FLUSH NOW is pressed by accident; the user may either press the cancel button or allow the screen to return to 
the RUNNING screen after 10 seconds, if there is no input for the flush volume.

If stopping a FLUSH NOW before the set volume has been delivered is desired, press4FLUSH NOW and enter a volume of zero and 
press4ENTER.  The FLUSH NOW will stop immediately and the pump will return to the RUNNING mode.

More Options
Press4MORE in one of the opening menus, Figures 5A-5B or Figures 7A-7D, to access the MORE 
OPTIONS screen, Figure 19.

Buzzer Alarm Volume 

Press4BUZZER in the MORE OPTIONS menu to access the BUZZER screen and increase or 
decrease the alarm buzzer volume.  The alarm will be audible as the volume setting is changed.  
This sets the volume level for any warning or error that may occur with the pump.  Critical errors 
of System Error and Pump Set Dislodged will always use the maximum volume setting.

History  (Not Available in EZMODE)

Press4HISTORY in the MORE OPTIONS menu to access the HISTORY screen.  Press 
the4buttons in Figure 20 to set the time history of interest.  The totals of FEED mL and FLUSH 
mL will be shown for the requested history time.   

Warning:  A maximum of 72 hours of past history can be retrieved, excluding data from the 
current hour.   NOTE: The 72-hour history includes time when the pump is powered OFF.

Language Selection

Press4LANGUAGES in the MORE OPTIONS menu to change the preferred language for the 
screen interface.

Continuous/Intermittent Mode  (Not Available in EZMODE)

Press4CONTINUOUS/INTERMITTENT in the MORE OPTIONS menu to access the SELECT MODE menu, Figure 10B.  Use this menu 
to select between continuous feeding mode and intermittent feeding mode.  See subsection  “Selecting Continuous or Intermittent 
Feed Mode” for more information.

Press4DONE in the MORE OPTIONS menu to exit the menu.

Figure 19.  MORE  OPTIONS menu.

Figure 20.  Feed and Flush totals for 
up to 72 hours of previous history, 
excluding data from the current 
hour.
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Note:  If EZMODE and the COMMUNICATION feature are both activated the icons for both features will alternate.

Press4DONE to exit the BioTech menu.  To re-enter this menu screen, power down the pump and then power it up again and hold 
the top4button, as described above.

Section VI – Performance Evaluation

System Performance Tests

A series of tests can be performed to verify pump performance. It is recommended that the evaluation procedure be run at least once 
per year, or any time the pump is suspected of having improper performance. The test procedure and certificate are included on the 
User Manual CD as a separate document.

Certifying the Accuracy of Pump Flow Rate

Use the following procedure to check the flow rate accuracy:

•  Perform test at room temperature 22° C ± 2° C (72° F ± 3° F) with a new Pump Set.

•  Fill a new Feed-Only Pump set bag with water to the 500 mL mark.

•  Load the Pump Set.

•  Suspend the Pump Set bag so that the bottom of the bag is 18 inches above the pump.

•  Make sure pump is plugged into A/C power (do not run test with battery power).

•  Program a Continuous Mode feed rate (see below for suggested example rates).

•  Run the pump for 15 minutes to achieve steady state operation.

•  Then begin collecting the water in a calibrated measuring container, such as a large-capacity graduated cylinder, for 
exactly 30 minutes.

Note:  The amount of water collected in 30 minutes will be half of the value programmed for the hourly flow rate, within ± 10%, or 
0.5 mL, whichever is larger.

Rate Set Amount Expected in 30 Minutes

75 mL/hr 33.7 mL to 41.3 mL

150 mL/hr 67.5 mL to 82.5 mL

If the amount collected is outside the range, load a new Pump Set and re-run the test procedure to confirm results.
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Section VII — Cleaning 

Cleaning should be performed as needed. It may also be desirable to define cleaning intervals based on knowledge of the 
environment in which the pump is used. Only personnel trained in the cleaning of medical devices should perform cleaning.

Caution: Do not immerse pump or A/C power adapter in water or other cleaning solution; clean using a damp (not 
wet) cloth or sponge. Failure to follow the cleaning procedures described herein could result in hazards to users.  
As with any AC powered electrical device, care must be taken to prevent liquid from entering the pump to avoid 
electrical shock hazard, fire hazard, or damage to electrical components.

If any of the following events occur, do not use the pump until it has been properly cleaned and serviced by personnel trained in 
servicing Kangaroo Epump Enteral Feed and Flush Pumps:

• wetting of the pump’s A/C power adapter or leakage into the pump interior during cleaning.

• spillage of large amounts of formula onto the pump exterior, or any spillage onto the A/C power adapter.

General Cleaning Directions

Cleaning of Kangaroo Epump Enteral Feed and Flush Pumps must be performed as follows:

Caution: Disconnect pump from AC power source before cleaning. After cleaning, do not connect to AC power source 
until pump and A/C power adapter are thoroughly dry.

• A mild detergent should be used for general cleaning. For disinfection a 10% hypochlorite solution, isopropyl alcohol or 
ammonium chloride based solutions may be used.  Allow excess moisture to evaporate from the cord prior to use of A/C Power 
Adapter.  

• Do not use strong cleaners such as Spray Nine™*, pHisoHex™*, Hibiclens™*, or Vesta Syde™* or cleaners that may contain 
Ethoxylated C9-C11 alcohols, 2-Butoxyethanol, Hexachlorophene, Chlorhedidine Gluconate, Subtilisins, Sodium Tetraborate 
Decahydrate, Triethanolamine, or other similar ingredients because damage to the pump case housing can result .

Directions for Cleaning Pump Housing
• Refer to General Cleaning Directions before starting.

• Clean outside surface with a damp (not wet) cloth or sponge and keep pump in upright position as much as possible.

• Avoid excess moisture near pole clamp area.

• Do not allow cleaning solution to enter the vertical vents in the housing, underneath the handle.

Directions for Cleaning Pump A/C Power Adapter
• Refer to General Cleaning Directions before starting.

• Unless soiling is observed, the A/C power cord should not be cleaned.

• If cleaning of the power adapter is necessary, unplug from outlet and wipe the exterior surfaces of the wall plug with a cloth 
dampened with isopropyl alcohol.

Caution: Avoid exposing A/C power adapter to excess moisture, as this can lead to an electrical shock or fire hazard.

A 2f-25

Records Processed under FOIA request 2015-9915; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Records Processed under FOIA request 2015-9915; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Kangaroo™ Epump Enteral Feed and Flush Pump with Pole Clamp

23
Table of Contents

Notes:  

• Replacement Battery Packs are available from Covidien (See Section XIII - Service Part Numbers). 

• The battery is packed partially charged. Charge battery 6 hours prior to use off A/C power. 

• To assure the safe and reliable operation of this pumping system, do not attempt to operate without an approved battery pack 
installed in the pump.  

• Dispose of used battery cells in accordance with local and facility guidelines. 

• Keep away from children. 

Warning: Use of a battery pack not supplied by Covidien can be dangerous and voids all warranties and 
performance specifications. 

The battery will charge continuously whenever the pump is plugged into a wall outlet.  Eight hours of charging is required to fully 
recharge the Battery Pack.

Section IX — Error/Warning/Informational Screens and Troubleshooting

For operational errors, the Kangaroo Epump Enteral Feed and Flush Pump display will show the error indicator icon, with specific 
information regarding the error condition, and will sound the alarm.

The following conditions will trigger error conditions and will activate audible and visible alarms:

•  Feed or Flush containers are empty

•  Feed or Flush tube becomes occluded between bag and pump

•   Tube becomes occluded between pump and patient

•  Battery low (alarm beeps continuously, about 15 minutes before shut-off)

•  Unit is left in HOLD mode longer than 10 minutes without input

•  Pump Set tubing is improperly loaded around the rotor

•  System errors, see below

•  Feeding complete 

•  The MISTIC connector is removed during AUTOPRIMING or RUNNING

The Error, Warning, and Information Screens are described below:

System Error  (Fixed Audible Volume)

The system error screen is the most general form of error, Figure 25. The only way to exit from 
a System Error is to power down. No CONTINUE option is allowed because of the severity of 
the error. An error number is also displayed on the screen, for reference purposes. This number 
should be reported when calling the Customer Service Support Line.

Figure 25.  General System Error 
screen.  See Customer Service 
section.
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Error # Related Sub-system

  0  Internal timer stopped.

 1  Flash Chip missing OR version incompatible.

 2  Too many graphic screens in memory.

 4  Never got a ADC ISR for motor current.

 5  Never got a ADC ISR for battery level.

 6  Never got a ADC ISR for battery temperature.

 7  Never got a ADC ISR for Ultrasonic Upstream Occlusion or  Bag-Empty checks.

 8  Never got a ADC ISR for Ultrasonic during Downstream Occlusion.

 9   RS232 Communications Transmission Error.

10  Flash Write Error.

11  Flash Read Error.

12  General Stopcock Time Out. 

13  Time Out for Buzzer Test

16  Flash Screen Read Error.

19  Flash Languages Read Error.

20  Could not find Stop Cock Flush Position during prime routine.

21  Could not find Stop Cock Feed Position during prime routine.

22  Motor Error during Tubing AutoLoad.

23  Motor Failsafe Time Out Error. Possible damaged gearbox encoder or flex cable.

25  Display Lockup Time Out Error.

33  Motor Control Failure.

Turn the power off and back on to try to clear the error.  If the error cannot be resolved in a timely manner, press    POWER to stop 
operation of the pump and put a different pump into service.
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Hold Error  (Adjustable Audible Volume)

The HOLD ERROR screen will appear if the pump has been inactive, without input, for more than 
10 minutes.  See subsection  “Hold” for description of HOLDING mode, Figure 26.

Press4CONTINUE to return to the previous screen. Where settings can be adjusted, the pump can 
be set to run immediately, or the pump can be set to run in a specified number of minutes. See 
Figures 18A-18B to see the options on the HOLDING menu screen. 

If the error cannot be resolved, press    POWER to stop operation of the pump and put a different 
pump into service.

Rotor Error  (Adjustable Audible Volume)

The ROTOR ERROR screen appears during RUNNING or PRIMING, when the pump has 
detected an unusual operating condition for the rotor.  See Figure 27.  The ROTOR ERROR 
generally results from a problem with the Pump Set tubing around the rotor.

Check that the Pump Set is not damaged, and re-load the tubing around the rotor as described 
in subsection “Loading Pump Sets”.  Press4CONTINUE to restart.

If the error cannot be resolved, press    POWER to stop operation of the pump and put a 
different pump into service.

Feed Error  (Adjustable Audible Volume)

The FEED ERROR screen appears when the enteral formula is no longer being delivered because 
the bag is empty or because of a clog between the pump and the bag.  Check the feed line to find 
the occlusion causing the blockage.  If the occlusion cannot be cleared, load a new Pump Set, prime 
it, and restart the feeding, Figure 28. 

 If the error still cannot be resolved, press    POWER to stop operation of the pump and put a 
different pump into service.

Flush Error (Adjustable Audible Volume)

The FLUSH ERROR screen appears when the flushing solution is no longer being delivered 
because the flush bag is empty or because of a clog between the pump and flush bag.  Check 
the flush line to find the occlusion causing the blockage. If the occlusion cannot be cleared, load 
a new Pump Set, prime it, and restart the feeding, Figure 29.

If the error still cannot be resolved, press    POWER to stop operation of the pump and put a 
different pump into service.

Flow Error  (Adjustable Audible Volume)

The FLOW ERROR screen appears when the feeding solution is no longer being delivered because of 
a clog between the pump and the patient. Check the line to find the occlusion causing the blockage. 
If the error cannot be resolved, check the valve pocket in the Pump Set loading area for dampness or 
dirt, which may be a cause for a false error. Clean and dry the valve pocket. If the error still cannot be 
resolved, load a new Pump Set, prime it, and restart the feeding, Figure 30.

If the error still cannot be resolved, press    POWER to stop operation of the pump and put a 
different pump into service.

Figure 26.  Hold Error screen.

Figure 27.  Rotor Error screen.
Re-load the set tubing and press 
CONTINUE.

Figure 28.  Feed Error screen.

Figure 29.  Flush Error screen.

Figure 30.  Flow Error screen.
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Pump Set Dislodged Error  (Fixed Audible Volume)

The PUMP SET DISLODGED screen will appear if the black ring retainer (MISTIC) is not 
properly loaded in the MISTIC pocket in the Pump Set loading area. Check and correct the 
positioning of the MISTIC retainer if possible. If the error cannot be resolved, load a new Pump 
Set, prime it, and restart the feeding, Figure 31.

If the error cannot be resolved, press    POWER to stop operation of the pump and put a 
different pump into service.

Battery Low  (Adjustable Audible Volume)

The BATTERY LOW screen appears and the alarm beeps continuously when the battery needs 
to be recharged.  There is approximately 15 minutes of battery life remaining when this screen 
appears, Figure 32.

Plug the A/C power adapter in to begin recharging.  The pump will automatically return to the 
screen that was active prior to the error.  The battery will charge continuously whenever the pump 
is plugged into a wall outlet.  Eight hours of charging is required to fully recharge the battery 
pack. 

Feeding Complete  (Adjustable Audible Volume)

The FEEDING COMPLETE information screen appears after completion of the programmed 
feeding, Figure 33.  Press4Power Down to turn off the pump.  Press4CONTINUE to return 
to the SET LOADED opening menu, Figures 7A-7D.

Pump Set Use >24 Hours Warning 
The Pump Set usage warning indicator will blink on the 
RUNNING screen if a Pump Set has been used for 24 or more hours (hours actually running). It is 
recommended to replace Pump Sets after this length of usage. This icon is only an informational 
message and does not require action.

Figure 34 shows an example of the RUNNING screen, where a Feed & Flush Set has been in use for 
more than 24 hours. The informational warning indicator shows up in the upper left on the screen.

LED Array 

The pump status LED array on the upper right of the pump gives a quick visual indication of the pump status, especially in 
darkened rooms.

A green light status indicates normal pump operation.

A yellow light status indicates an informational or warning situation for a low battery condition, the pump in HOLDING mode, or one 
of the following errors: HOLD ERROR, FEED ERROR, FLOW ERROR, and FLUSH ERROR.

A red light status indicates a critical pump error.  The screen will show one of the following error messages:  SYSTEM ERROR, PUMP 
SET DISLODGED, or ROTOR ERROR.

Figure 31.  Pump Set  Dislodged 
Error screen.

Figure 32.  Battery Low error screen.  
Indicates that the battery must be 
recharged immediately.

Figure 33.  Feeding Complete 
notification screen.

Figure 34.  Running screen with 
the > 24 HRS of Pump Set Usage 
indicator in upper left of the screen.
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Weight
1.1 kg (2.4 lbs),   1.2 kg (2.7 lbs) with pole clamp

Material
Housing:  ABS/Polycarbonate blend
Pump Set Door:  Polyester/ Polycarbonate blend

Power
Use AC power adapter for wall outlet usage.  Pump operates on 9V DC, 1.5 Amps.   

Battery 
New, fully charged NiMH Battery Pack delivers ≥ 15 hrs at 100 mL/hr feed rate.  Approximately 15 minutes prior to complete battery 
discharge, a low battery alarm will occur (see subsection “Battery Low” in Section IX).  When  complete discharge occurs, the pump 
will automatically turn itself off.  

The battery will charge continuously whenever the pump is plugged into a wall outlet.  Eight hours of charging is required to fully 
recharge the battery pack.  

Alarms

• System Error

• Flow Error 

• Pump Set Dislodged Error

• Hold Error

Alarm Volume
Minimum of 70 dBA at 1 meter in maximum volume orientation

Operating Temperature
10°  - 40° C (50°  - 104° F) 75% R.H. non-condensing

Transport & Storage Temperature
0°  - 50° C (32°  - 122° F) 95% R.H. non-condensing

Type of Protection Against Electrical Shock
Class II, Internally-powered Equipment

Degree of Protection Against Electrical Shock
Type BF

Mode of Operation
Continuous or programmed intermittent operation

Degree of Protection Against Ingress of Fluids
Drip-proof-IPX1

IP40

• Rotor Error

• Feed Error

• Flush Error

• Battery Low
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Section XI — Customer Service

The circuitry of the Kangaroo Epump Enteral Feed and Flush Pump is not customer serviceable. In particular, electronic assembly 
rework by non-authorized Kangaroo Epump Enteral Feed and Flush Pump technicians will likely affect accuracy.

All service personnel must be properly trained and qualified with operation of the Kangaroo Epump Enteral Feed and Flush Pump.  
Improper service may impair operation of the pump.

Return for Repair
1. Call Customer Service for an Authorized Return Number and shipping instructions, using the appropriate phone number below:

2.  Pack the instrument carefully and ship the insured parcel to:

 United States                Canada 
  Covidien      Covidien
  5920 Longbow Drive    7300 Trans Canada Highway
  Boulder, CO 80301, USA    Pointe-Claire, QC  H9R 1C7, Canada
  Phone:  1-800-448-0190     Phone:  1-877-664-8926
  

 Outside US & Canada
  Covidien
  Unit 2 Talisman Business Center, London Road
  Bicester, OX266HR, UK
  Phone:  +44-1869-328065

Section XII — Maintenance

For general maintenance issues not discussed below, contact Customer Service (Section XI).

Warning:  Do not open the main housing, as there are no user-serviceable parts inside. Opening of device may affect function of 
device and voids the warranty.

The following maintenance items/parts can be replaced by the customer on the Kangaroo Epump Enteral Feed and Flush Pump. See 
Section XIII for Service Part Numbers and Section XI for contacting Customer Service.

 Side Door enclosing Pump Set Loading area

 To replace the Side Door, see Figure 35 and do the following:

 1. Place top Door Hinge onto the Top Hinge Pin.

 2. Carefully press down on the bottom of the door to spread the door hinges apart.

 3.  Place the bottom Door Hinge onto the Bottom Hinge Pin. 

Top
Hinge
Pin

Top Door 
Hinge

Lower Door 
Hinge

Lower 
Hinge Pin

Figure 35.  Blue Door Replacement.
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Battery Pack

See Section VIII for full instructions on replacing Battery Pack. During long-term non-usage or storage (greater than 9 months) of the 
pump, battery discharge and deactivation may tend to occur. It is recommended that the battery be disconnected during this time.  
The battery may need to be charged and discharged several times to restore optimal capacity.

Battery Door

To replace Battery Door, see Figure 36 and do the following:

 1.  Align the Battery Door Hinges with the long hinge pins.

 2.  Snap the hinges onto the hinge pins.

 3.  Screw down the door to hold in place.

A/C Power Adapter

See Section IV for initial setup, including A/C Power Adapter attachment.

Pole Clamp

See Section IV for initial setup, including attachment of the Pole Clamp to the pump.

Section XIII – Service Part Numbers

To place an order for parts, or if technical assistance is required, call customer service.

The Kangaroo Epump Enteral Feed and Flush Pump contains a limited number of serviceable parts, Figure 37.  User maintenance is to 
be performed only by appropriately qualified technical personnel.

Visit our web site at: www.covidien.com

Figure 36.  Battery Door Replacement.

Figure 37.  User Serviceable Parts.

Kangaroo Epump:   
 US: •  382400
 International:  •  482400

Main Door: •  F31877WT
(Blue transparent door) 
Battery Pack: • 1041411

Battery Door: • F31878WT
(with screw)

A/C Power • 382491(5) 
Adapter:

Pole Clamp: • 382492

Electrical Plugs  • 382493
(Set of 4)

1

3

2

4

5

1

3

2

4

5
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Section XIV – Warranty

Limited Warranty:  

1. Covidien warrants to the original purchaser (“Customer”) that this newly manufactured enteral feeding pump (“Pump” or 
“Pumps”) will be free of defects in materials and workmanship, under normal use, for three (3) years from the date of shipment from 
Covidien. This Limited Warranty as applied to Pump batteries and power cords is limited to one (1) year from the date of shipment 
from Covidien for all Pumps.

2. This Limited Warranty does not extend to routine maintenance of Pumps such as cleaning and all recommended Performance 
Tests set forth in this Pump Operation and Service Manual which remain the sole responsibility of Customer. Failure of Customer to 
perform cleaning, routine maintenance and recommended performance testing on any Pump as outlined in this Pump Operation 
and Service Manual may void this Limited Warranty. 

3. Customer agrees that, with the exception of customer serviceable parts and troubleshooting steps outlined in this Pump 
Operation and Service Manual, Covidien or its authorized dealer must perform Pump repairs.  

4. This Limited Warranty does not cover any Pump, product or part that:
 (a) has been operated in an unsuitable environment or used for purposes other than intended;
 (b)  has been subjected to unauthorized or non-Covidien repair or use of non-Covidien supplied parts;
 (c) has been altered, misused, abused or neglected; 
 (d) has been subjected to fire, casualty or accident;   
 (e) suffers damage caused by Customer’s negligent acts or omissions; or
 (f) suffers damage beyond normal wear and tear.  

5. For purposes of this Limited Warranty, “damage beyond normal wear and tear” includes without limitation:
 (a) Damage to housing, LCD, display overlay or power supply;
 (b) PCBA damage due to fluid ingress;
 (c) Use of non-qualified power supply or battery; or
 (d) Use of unauthorized cleaning fluids.

6. If a Pump does not operate as warranted during the applicable warranty period, Covidien may, at its option and expense, 
 (a) repair or replace the defective part or Pump; or, 
 (b) refund to Customer the purchase price for the defective part or Pump. 

7. Dated proof of original purchase is required to process warranty claims. Removal, defacement or alteration of serial lot number 
voids this Limited Warranty. 

8. Shipping costs for Pumps being returned to Covidien shall be borne by Customer.  Customer is responsible for proper packaging for 
return shipment. Loss or damage in return shipment to Covidien shall be at Customer’s risk. 

9. Covidien disclaims all other warranties, expressed or implied, including any implied warranty of merchantability or fitness for a 
particular purpose or application other than as expressly set forth in the product labeling. In no event shall Covidien be liable for any 
incidental, indirect or consequential damages in conjunction with the purchase or use of the Pump, even if advised of the possibility 
of the same. 
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STORAGE STABILITY QUALIFICATION 

1 Introduction 
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3 Method of Sterilization 
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5 Detailed Description of Product to be Tested 

Product Component/ 
Part Number 

Material 
Description 

Specification/ 
Revision Number 

Vendor Name & 
Material Number 
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STORAGE STABILITY / FINAL ACCELERATED 
QUALIFICATION REPORT 

PURPOSE: 

Table 1 – Products to be qualified 

Item Code Plant Item Description Standard Wording 
Sterility 

Method 

CE 

Marked? 

(b)(4) 
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CONCLUSIONS: 

SAMPLES TESTED: 
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PROCEDURES: 

SOFTWARE: 
 

Table 5 – Validated Software Used 

Software Version Validation Rationale on File? 

DEVIATIONS FROM PROTOCOL 
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DISCUSSION OF TEST RESULTS: 
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REFERENCES: 
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STORAGE STABILITY QUALIFICATION 

1 Introduction 

2 Product(s) to be Qualified 
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7 Packaging of Product 
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8 Study Protocol and Acceptance Criteria 
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Abstract
 

Objective: To determine whether a clinical, nonradiographic criterion can be used to predict when the tip of a blindly placed feeding tube is in the small intestine.

 

Design: Prospective sample.

 

Setting: Pediatric intensive care unit at a tertiary care children's hospital.

 

Patients: Critically ill children requiring transpyloric feeding.

 

Interventions: The small bowel was intubated, using a blind, bedside transpyloric feeding tube placement protocol. The feeding tube was considered to be in the small 

bowel when <2 mL of a 10- mL aliquot of insufflated air could be aspirated from the feeding tube. This clinical criterion was confirmed with an abdominal radlograph.

 

Measurements and Main Results: Patient age ranged from 1 month to 19 yrs (median 6 months). Weight ranged from 2.2 to 60 kg (median 4.9). Median time to feeding 

tube placement was 10 mins (range 5 to 60). Eighty-nine percent of the patients were mechanically ventilated, while 28% of these patients were pharmacologically paralyzed.

 

Seventy-five feeding tubes were inserted. There were no known complications. Ninety-nine (74/75) percent of the feeding tubes were positioned in the small bowel. The 

inability to aspirate insufflated air correctly predicted small bowel intubation with 99% certainty (Sequential Probability Ratio Test, p = .05 and power = .80). This test 

incorrectly predicted the position of only one feeding tube, the 26th, which was in the stomach.

 

Of the 74 feeding tubes positioned in the small bowel, 13 feeding tubes were in the duodenum and 61 were in the jejunum.

 

Conclusions: The inability to aspirate insufflated air confirms the transpyloric position of a feeding tube. Other clinical criteria did not successfully predict small bowel 

intubation. Use of this single test may obviate confirmatory abdominal radiographs in carefully selected patients and may lead to more cost-effective and timely initiation of 

enteral feedings. (Crit Care Med 1997;25:2055-2059)

 

 

 

Key Words: infants; children; critical illness; pediatric intensive care unit; enteral nutrition; transpyloric; feeding tubes; small bowel; stomach; ventilation, mechanical

 

Early initiation of appropriate nutritional support has become a mainstay of modern pediatric critical care. Critically ill children may be fed enterally or parenterally. 

Catheter-associated sepsis and acquired liver disease are complications associated with total parenteral nutrition. Feeding into the small bowel is less expensive than total 

parenteral nutrition [1]. Enteral feeding prevents structural and functional changes in the mucosa of the small intestine and, in some patient populations, enteral feeding 

decreases sepsis associated with bacterial translocation [2-5]. Whenever possible, enteral feeding is the preferred route of nourishment.

 

Debate exists over the merits of gastric vs. transpyloric feeding. Compared with the gastric route, feeding into the small bowel is associated with a lower frequency of 

nosocomial pneumonia and with improved nutrition [6]. Gastric feeding may be hindered by gastroparesis, which is often seen in critically ill children [7]. In some pediatric 

intensive care units (ICUs), all children with poor airway protective reflexes or with endotracheal tubes are fed transpylorically.

 

Many transpyloric feeding tube placement techniques have been reported. Ideally, tube insertion would be inexpensive and would require minimal time and technical 

expertise. Real-time fluoroscopic transpyloric placement has been the gold standard with reported success rates of up to 97% [8,9]. This technique is costly and involves 

radiation exposure. Transporting a critically ill child to the radiology suite is awkward and potentially dangerous. Feeding tubes have also been inserted endoscopically, with 

pH monitoring, and under ultrasonographic guidance [10-15].
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DISCUSSION
 

The inability to aspirate insufflated air from a feeding tube predicts small bowel intubation with >99% certainty. During the blind, bedside placement protocol, air is 

easily insufflated into and aspirated from the feeding tube when the tip of the feeding tube is in the stomach. Once the tube passes through the pylorus and into the small 

bowel, it is impossible to aspirate >2 mL of a 10-mL aliquot of insufflated air.

 

There are other nonradiographic means to determine the position of a feeding tube, but each has limitations. Auscultated change of pitch of insufflated air and the 

feeling of "give," which may occur as the tube crosses the pylorus, are not sufficiently sensitive or quantifiable tests to be clinically useful.

 

Blue dye injected into a feeding tube should stain gastric secretions, provided the feeding tube is in the stomach. However, we found that 7% (4/57) of patients with a 

nasogastric tube in place had blue nasogastric secretions secondary to inadvertent migration of the nasogastric tube through the pylorus. Without radiographic confirmation, 

these four feeding tubes would have been unnecessarily removed. Since nasogastric tubes are not necessary in every patient who requires transpyloric feeding, the blue dye 

test may be impossible in some children without an additional procedure.

 

Aspiration of green, alkaline small bowel juices specifically identified transpyloric placement of a feeding tube. Unfortunately, it was possible to aspirate fluid after only 

12% (9/75) of intubations.

 

The pH-guided placement of enteral feeding tubes in critically ill children has been reported in the literature. Unfortunately, this technique requires temporary cessation 

of H2 receptor blockade, uses more costly ($40 vs. $14) feeding tubes, and still requires radiographic confirmation of small bowel intubation [14].

 

In this study, the pediatric nurse practitioners who inserted the feeding tubes were extremely experienced. Collectively, they have placed more than 1,000 transpyloric 

feeding tubes in the past 4 yrs. After completion of this study, the next ten feeding tubes in our pediatric ICU were successfully placed by pediatric physicians (residents and 

attendings) who had never performed the blind, bedside placement protocol. In each case, the inability to aspirate insufflated air allowed the physician to predict small 

bowel intubation.

 

Attempted placement of nasogastric and transpyloric feeding tubes can result in inadvertent intubation of the trachea, resulting in complications such as hypoxemia and 

pneumothorax [19]. In the course of placing >1,000 feeding tubes, we have caused one complication, a pneumothorax. In that case, a pediatric resident inadvertently 

tracheally intubated a child who was pharmacologically paralyzed and who had severe, preexisting lung disease. To minimize the risk of pulmonary complications, we would 

limit nonradiographic confirmation of small bowel intubation to patients with intact airway protective reflexes.

 

In our 26-bed pediatric ICU, serving a population of 2.5 million people, 200 small bowel feeding tubes are placed each year in critically ill children with intact airway 

protective reflexes. Annually, use of a nonradiographic test to assess feeding tube position would save $20,918 locally, and [approximately]$2 million nationally.

 

In summary, the inability to aspirate insufflated air confirms transpyloric position of a feeding tube. Selective use of this nonradiographic test may lead to more cost-

effective and timely initiation of enteral feeding without additional radiation exposure to the patient.

 

REFERENCES
 

1. Chellis MJ, Sanders SV, Webster H, et al: Early enteral feeding in the pediatric intensive care unit. JPEN 1996; 20:71-73 [Context Link]

 

2. Kudsk KA, Croce MA, Fabian TC, et al: Enteral versus parenteral feeding: Effects on septic morbidity after blunt and penetrating abdominal trauma. Ann Surg 1992; 215:503

-513 Ovid Full Text  Bibliographic Links  [Context Link]

 

3. Ireton-Jones CS, Borman KR, Turner WW Jr: Nutrition considerations in the management of ventilator dependent patients. Nutr Clin Pract 1993; 8:60-64 [Context Link]

 

4. Hosoda N, Nishi M, Nakagawa M, et al.: Structural and functional alterations in the gut of parenterally or enterally fed rats. J Surg Res 1989; 47:129-133 [Context Link]

 

5. Alverdy JC, Chi HS, Sheldon GF: The effect of parenteral nutrition on gastrointestinal immunity-The importance of enteral stimulation. Ann Surg 1985; 202:681-684 Ovid 

Full Text  Bibliographic Links  [Context Link]

 

6. Montecalvo MA, Steger KA, Farber HW, et al: Nutritional outcome and pneumonia in critical care patients randomized to gastric versus jejunal tube feedings. Crit Care Med 

1992; 20:1377-1387 Ovid Full Text  Bibliographic Links  [Context Link]

 

7. Dive A, Moulart M, Jonard P, et al: Gastroduodenal motility in mechanically ventilated critically ill patients; a manometric study. Crit Care Med 1994; 22:441-447 Ovid Full 

Text  Bibliographic Links  [Context Link]

Page 5 of 7Ovid: Nonradiographic assessment of enteral feeding tube position.

2/14/2014http://ovidsp.tx.ovid.com.ezproxy.library.tufts.edu/sp-3.11.0a/ovidweb.cgi

A-17-5

Records Processed under FOIA request 2015-9915; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Records Processed under FOIA request 2015-9915; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Terms of Use  Support & Training About Us Contact Us
Version: OvidSP_U 03.11.00.120, Source D 59447

Page 7 of 7Ovid: Nonradiographic assessment of enteral feeding tube position.

2/14/2014http://ovidsp.tx.ovid.com.ezproxy.library.tufts.edu/sp-3.11.0a/ovidweb.cgi

A-17-7

Records Processed under FOIA request 2015-9915; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



MAUDE Report: Enteral Feeding Pumps 

Introduction 
 

Background 

 

Manufacturer and User Facility Device Experience (MAUDE) is a public database maintained by 

the United States Food and Drug Administration (FDA), which contains medical device reports 

(MDRs). MDRs are submitted to FDA in compliance with 21 CFR 803 by a variety of reporters 

including manufacturers, user facilities, and distributers. MDRs describe device-related issues or 

adverse events which have met a certain threshold related to the actual or potential occurrence of 

injury. Although the information is generally limited to events occurring in the U.S., MDRs 

provide a valuable source of information on the post-market performance of medical devices. 

Reports are categories based on the type of event: 

 Death 

 Injury (defined as a negative clinical outcome associated with device malfunction) 

 Malfunction (which could result in injury if it were to re-occur) 

 Other (infrequently used) 

One search option is to select reports associated with a specific FDA product code. FDA defines 

specific device categories by regulation within 21 CFR. Enteral feeding pumps are classified as 

infusion pumps and fall within the scope of 21 CFR 880.5725.  

Sec. 880.5725 Infusion pump.  

(a)Identification. An infusion pump is a device used in a health care facility or in the patient’s 

home to pump fluids into a patient in a controlled manner. The device may use a piston pump, a 

roller pump, or a peristaltic pump and may be powered electrically or mechanically. The device 

may also operate using a constant force to propel the fluid through a narrow tube which determines 

the flow rate. The device may include means to detect a fault condition, such as air in, or blockage 

of, the infusion line and to activate an alarm. 

A MAUDE database search was conducted for the period between October 1, 2007 and 

September 30, 2011 for malfunctions only. An expanded MAUDE analysis was conducted for 

injuries and deaths which included the period from October 1, 2007 through December 31, 2013. 

The product code searched was LZH which includes the subset of infusion pumps designed for 

A-18-1

(b)(4)
Records Processed under FOIA request 2015-9915; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



enteral feeding. The analysis includes the following event types: Malfunction, injury, and death. 

Each of these event types is analyzed below.  

 

Basic Device Description 

 

Enteral feeding systems consist of the enteral feeding pump itself as well as feeding sets that 

deliver formula via rotary peristaltic tension loop pumping to provide nutrition for those who do 

not have the ability to orally ingest food.  Frequently, devices include sensors, signals from 

which may be used to issue occlusion or “feed bag empty” alarms. These systems are intended 

for use in patients with any condition requiring enteral feeding, which can be accomplished by 

means of an enteral feeding, pump and pump set. The purpose of these devices is to deliver 

enteral nutrition at a controlled rate to a patient’s gastrointestinal system.   

 

Results: Deaths and Injuries 
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April 27, 2015 

 

CDR Alan Stevens 

U.S. Food and Drug Administration 

Center for Devices and Radiological Health 

Document Mail Center – WO66-G609 

10903 New Hampshire Avenue 

Silver Spring, MD 20993-0002  

 

Re: Additional Information Response for K143263 

 510(k) Submission received by CDRH: 11/14/2015 

 Product: Kangaroo™ Connect Enteral Feeding Pump with Kangaroo™ Connect Feeding 

Sets 

 

Dear Commander Stevens, 

 

This letter is in response to the emailed Hold notification received January 13, 2015, notifying 

Covidien that the references Premarket Notification was on hold pending receipt of additional 

information (AI). 

 

This letter provides the responses to the AI requested. Enclosed with this signed letter are 

attachments related to the responses, as well as a CD version (eCopy). The eCopy is an exact 

duplicate of the paper copy. For purposes of convenience, I have added each of your requests 

(italicized) below, followed individually by each of the responses.  
  

Please note that where attachments are referenced, these may refer to the original submission of 

K143263.  These references would be in the format “Attachment XX of the submission”.   

 

New attachments which are provided with this supplement are referenced as “Attachment XX of 

this supplement to K143263” 
 
 

Covidien respectfully submits these responses for additional information and modifications to 

the originally submitted premarket notification for the above subject product.  Portions of the 

submission and this response may be considered to be trade secrets and / or confidential 

information. These sections should be treated as confidential even after marketing commences.  
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Please contact the undersigned at (508) 261-8532 should you have any questions. We appreciate 

in advance your consideration of our application and look forward to an expeditious review and 

clearance. 

 

Sincerely, 

 
VP, Regulatory Affairs 

Medical Supplies 

 

Enclosures: 

e-Copy disk (1)  

Attachments (23 Attachments, 29 items): 

 Indications for Use page 

 510k Summary 

Attachment 1 – Updated user manual 

Attachment 2 - User Interface Specification (30-DS60-MARRS-UIS) 

Attachment 3 - UL 2054 test report for lithium battery 

Attachment 4 – Updated Assurance Case report 

Attachment 5 – Updated software release notes 

Attachment 6 – GS10000148 

Attachment 7 – Unit pack insert 

Attachment 8 – Test report for pump accuracy at operating temperature limits 

Attachment 9 – Test report for pump accuracy vs. temperature per IEC 60601-2-24 

Attachment 10 – Protocol for pump accuracy testing, P-4395-138 Rev. 1 

Attachment 11(a&b) - ISO In Vitro Mouse Lymphoma with Extended Treatment 

Attachment 12 (a&b) - ISO In Vivo Mouse Micronucleus Assay 

Attachment 13 (a&b) - ISO Bacterial Mutagenicity - Ames Assay 

Attachment 14 (a&b) - ISO Subchronic IV Toxicity with Histopathology, Clinical 

Chemistry & Hematology - 14 Day - 14 Dose – Rats 

Attachment 15 (a&b) - ISO Subacute IP Toxicity with Histopathology, Clinical 

Chemistry & Hematology - 14 Day - 14 Dose – Rats 

Attachment 16 (a&b) - ISO Acute Systemic Toxicity 

Attachment 17 – Updated Risk Assessment 

Attachment 18 – Biotech functions IFU 

Attachment 19 – Human Factors Testing results 

Attachment 20 – Supplemental Human Factors Test Protocol 

Attachment 21 - Supplemental Human Factors Test Report 
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2.  Your user manual notes that the Kangaroo Connect includes a rechargeable lithium ion 

battery. While the user manual contains warnings associated with mistreatment of the battery 

and lithium ion battery related hazards, such as fire, the assurance case does not identify 

hazards associated with lithium ion batteries, such as thermal runaway in cases of abuse or 

overcharging, and the assurance case does not reference evidence verifying adequate 

mitigation of these hazards. Please update the assurance case to demonstrate how the risk of 

battery internal short and thermal runway is mitigated in your device.  

 

Response: 

 

The battery within the device has been tested in accordance with UL 2054 “Standard for Safety 

for Household and Commercial Batteries”, the test report is provided as attachment 3 of this 

supplement to K143263 .  The Assurance Case has been updated to include this information as 

section 5.6.11, it is provided as attachment 4 of this supplement to K143263. 

 

3.  One of the changes noted between your previous submission for Kangaroo Connect 

(K133458) and the current K1432623 submission is the addition of the ENFit Connector to 

comply with the ISO 80369-1 standard. Please verify that the ENFit Connector is the same as 

the connector recently cleared under K141479. If there are differences between the ENFit 

connector in K143263 and K141479, please itemize any differences and provide the 

appropriate evidence to demonstrate adequate performance.  

 

Response: 

 

The ENFit connector utilized in K141479 is also utilized for K143263.  The same molded part is 

used for both pump sets. 
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Labeling  

 

6.  The user manual specifies that the device can be used for both adults and pediatric. The 

pediatric population includes a variety of subpopulations between birth and 21 years. It is 

noted that your submission, K141479, included a restriction on the use of the Kangaroo 

Enteral Feeding Sets with Enfit connectors on neonates. If the same restriction applies to the 

Kangaroo Connect pump and feeding sets, please update the submission documents, 

Indication for use, Labeling, and 510(k) Summary to include this restriction. If the restriction 

does not apply to the subject device system, please explain the differences between the two 

devices such that K141479 needed to have a restriction and the K143263 device does not.  

 

Response: 

 

The submission has been updated to reflect the same restriction on use with neonates present in 

K141479.  The following revised documents are provided: 

 Attachment 1 of this supplement to K143263 – User manual (page A1-3) 

 Attachment 7 of this supplement to K143263 – Unit pack insert (front and back) 

  Following this letter:  

o Indications for Use page 

o 510(k) Summary 

 

  

(b)(4) 
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7.  The Agency recommends that manufacturers of enteral feedings sets and enteral transition 

connectors include the following mitigations in their labeling:  

 

a. A warning statement notifying the user that the subject device has the potential to 

misconnect with small bore connectors of other healthcare applications.  

 

b. A step in the instructions portion of the manual that instructs the user to confirm the 

adapter is connected to an enteral port only and NOT to an IV set.  

 

c. A caution stating that the device should not be used if open/damaged.  

 

d. A label/tag attached to device stating that it is for feed only.  

 

Please update your labeling to include these mitigations.  

 

Response: 

 

Updated labeling which incorporates elements a-c is provided in attachment 7 of this supplement 

to K143263.  Regarding the tag on the feeding set, this is shown on page 35 of the submission, 

and below.  The revised labeling is consistent with how these items were addressed for K141479.   

 

 
 

 

Response: 

(b)(4) 

(b)(4) 
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Response: 

 

The user manual has been updated to state “Repeated disinfection with this solution can damage 

the plastic housings”.  The updated user manual has been provided as attachment 1 of this 

supplement to K143263, the specific text is found on page A1-13. 

 

11. The user manual does not address default settings that exist in the device. We are concerned 

about the existence of default settings and whether or not these might not be appropriate for 

certain patients. Please identify any default settings programmed into the device within the 

user manual. 

 

Response: 

 

The default settings have been addressed in section 6 of the user manual (page A1-9).  The 

updated user manual has been provided as attachment 1 of this supplement to K143263.  Also 

refer to the response to question 17 for additional default settings that are specific to the Biotech 

Menu. 

 

12. Your submission states in Section 11.5 that the products of the subject device for US 

distribution are all non-sterile and therefore sterilization information is not applicable. 

However, your user manual references in Section 13 – Service Part Numbers the availability 

of sterile feeding sets. Please modify the user manual to remove these references to sterile 

products, or update the submission with the relevant sterilization information to support 

these products.  

 

Response: 

 

The user manual has been revised to remove references to the sterile feeding sets intended for 

sale outside the US.  The updated user manual has been provided as attachment 1 of this 

supplement to K143263. 

(b)(4) 
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14. The user manual does not address issues related to assuring proper calibration of the device. 

Please update the manual to include information regarding device calibration or 

(b)(4) 
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maintenance, or clarify that such information is not required to assure device performance is 

meeting its specifications.  

 

Response: 

 

Periodic calibration adjustment is not required, and cannot be performed by the user.  Section 7 

of the revised user manual addresses the recommended periodic verification of pump function 

and accuracy. The updated user manual has been provided as attachment 1 of this supplement to 

K143263. 

 

Biocompatibiliy  

 

15. You categorized your subject device as surface device, skin or mucosa membrane, A, limited 

use (<24 hours). It is not appropriate. The subject device is used to provide nutritional 

formula for patients requiring enteral feeding. The patients could be on external feeding for 

an extended period of time. FDA requires that biocompatibility of medical devices be 

evaluated based on the worst case scenarios. Therefore, the subject device should be 

categorized as surface device, skin or mucosa membrane C-permanent use (< 30 days).  

 

Response: 

 

We acknowledge that the classification of “surface device, skin or mucosa membrane   

C-permanent use (< 30 days) is appropriate”.  We have reviewed the submission, and verified 

that the reference to the product classification (related to biocompatibility) does not appear in the 

510k Summary, only in the text of the submission.  The additional testing is addressed in 

response to question 16 below. 

 

16. Per ISO 10993-1: 2009 and FDA blue book memo G95-1, you should conduct the following 

biocompatibility testing:  

 

a. In vitro cytotoxicity  

b. Sensitization  

c. Irritation or intracutaneous irritation test  

d. Systemic toxicity (Acute and subchronic)  

e. Genotoxicity  

 

You conducted the following biocompatibility testing on the final devices:  

a. In vitro cytotoxicity  

b. Sensitization  

c. Intracutaneous reactivity;  

 

You did not provide testing data for systemic toxicity (acute and subchronic) and genotoxicity. 

Instead, you provided risk assessment for the extractible and leachable chemicals. However, 

your risk assessment cannot remove the need for conducting systemic toxicity (acute and 

subchronic) and genotoxicity testing for the following reasons:  
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a. Values for margin of Exposure (MOS) using threshes of toxicological concern (TTC) for 

risk assessment has limitations as FDA does not recognize the values for medical device 

risk assessment. If there were no toxicological data available for risk assessment, the 

biocompatibility of the device should be evaluated along with the biocompatibility data.  

 

b. Margin of Safety (MOS) that serves as a measure of health risk or probability of harm. 

Per ISO 10993-17, a MOS value ≥ 1 is considered to represent a low level of concern. 

Table 9 of the risk assessment report shows that the values of MOS of several leachable 

chemicals determined by LC-MS Nutren 2.0 Extract) from feeding set with feed bag are 

very low, e.g. the values of MOS of Azelaic acid, cyclic ethylene ester, 3-O-Methacryloyl-

1,2:5,6-di-O-isopropylidene-D-glucofuranose Trimethylolpropane triheptanoate, Tinuvin 

840 are < 0.1. Similarly, Table 9 of the risk assessment report shows that the values of 

MOS of six leachable chemicals are < 0.1.  

 

Accordingly, your risk assessment does not support that the subject device can be considered to 

represent a low level of concern. Therefore, in addition to the biocompatibility testing for in vitro 

cytotoxicity, sensitization, and intracutaneous reactivity contained in this submission, please 

conduct systemic toxicity (acute and subchronic) and genotoxicity testing. Alternatively, you may 

provide further justifications why the risk assessment adequately demonstrated the acceptably 

low risk for systemic toxicity (acute and subchronic) and genotoxicity.  

(b)(4)
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dose. The analysis of user perspective following the failures were interpreted as experimental 

artifact because users indicated they thought they were to set dose because the training 

included “a lot of time” covering setting of dose (and therefore it would be logical if they 

were to be tested on this). Although the failure was concluded to be a result of “artifact,” the 

sponsor decided to modify the user interface (UI) by removing the dose-setting option from 

access by users by placing it in BIOTECH mode. Further explanation states that users can 

access specialized pump settings in BIOTECH mode. The review acknowledges this 

modification as an effort to mitigate a risk associated with failures which were determined to 

be a result of “artifact.” Please provide rationale or analysis of new or different risks 

associated with this modification of the UI. Please include consideration of whether users 

would need to possibly set dose (in addition to dose-rate and thereby readily access this 

function), during typical use, and if so whether they will be able to access this functionality 

given the “specific key sequence” necessary to access it. Further, because the users were 

confused by the amount of time spent in training on setting dose, it should follow that the 

training also be modified to provide users with a more effective understanding of how to use 

the pump during typical use. In addition, and depending on the concept, what other functions 

are contained in BIOTECH mode, risk analysis regarding these, and a description of how 

they will be used (for instance, will these ultimately be used by “users” as you have stated, 

or will they be used only by “biotech” staff? Please explain how this and other functions in 

“BIOTECH” mode were evaluated with respect to use-safety. The review acknowledges the 

comment by one user regarding this issue: Make the difference between dosage and rate 

clearer by adding an icon to say when the device is in dosage mode. (AP06)  

 

Response: 

 

The Kangaroo Connect pump is a prescription device.  Although it is often operated by a patient 

or lay care provider, the initial set up and training would always be provided by the responsible 

clinician (nurse, dietician, etc).  Biotech mode is a menu location for certain pump settings that 

should only be changed by the responsible clinician who has set up the pump for a specific 

patient, based on the feeding prescription written for that patient.  Biotech mode also contains 

features that are intended to be accessed only as determined necessary by the clinician.  In order 

to address some of the issues encountered in the initial human factors testing, the specific 

instructions for Biotech Mode have been removed from the user manual and placed into a 

separate Biotech Functions IFU (Attachment 18 of this supplement to K143263).  The 

responsible clinician will provide the patient / lay caregiver with only the user manual which is 

required for routine tasks.  Based on this change, the training that will be provided to the user 

(patient / lay caregiver) has been modified to remove references to Biotech Mode. Supplemental 

Human Factors testing was conducted to assure that users could readily understand how to use 

either Dose or Rate mode when presented with the pump already set up for a specific mode as 

would occur in actual use.  This supplemental Human Factors testing is provided in attachment 

19 of this supplement to K143263. 

 

Regarding the user suggestion to add an icon for dose mode, in light of the changes implemented 

for the Biotech functions this suggestion was not implemented. 
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The specific functions associated with the Biotech Menu are listed below, and discussed in 

detail. 

 

 
 

 

Dose Mode: 

The pump always requires the user to enter a rate of feeding, this setting determines whether the 

pump will also require the user to enter a total feed volume (Dose).  This is determined based on 

the patient’s prescription, and it will not change unless the prescribing clinician revises the feed 

orders.  There is no reason that the patient / lay user would need to change this setting.   

 

Bolus Mode: 

This mode of operation provides the option to specify intermittent feeding at defined intervals 

and rates.  The use of this mode would be determined based on the patient’s prescription, and it 

will not change unless the prescribing clinician revises the feed orders.  There is no reason that 

the patient / lay user user would need to change this setting.   

 

KTO Capability: 

KTO is the “Keep Tube Open” feature for the pump. This feature allows for intermittent feeding 

similar to Bolus Mode, but allowing a very small amount of formula to flow through the feeding 

set during the non-feeding periods.  This small amount of formula movement will work to resist 

clogging (and blockage) of the feeding set when the pump is paused. The flow rate for KTO is 

0.065 mL/hr for KTO times less than 1 hr. For KTO times greater than 1 hr., the KTO flow rate 

is 0.130 mL/hr. The use of this mode would be determined based on the patient’s prescription, 

and it will not change unless the prescribing clinician revises the feed orders.  There is no reason 

that the patient / lay user would need to change the selection to use the KTO mode. 

 

Power Save Mode: 

This option would typically be selected by the responsible clinician during initial pump set up 

based on the mobility of the patient and the typical manner in which the pump will be used.  The 

Power Save feature reduces the “on” period for the screen backlight to extend battery life 

between recharging. 

 

Lock Settings: 

This feature would only be used where the daily care is provided by the responsible clinician, 

and the patient will not need to access the pump controls.  Use of this feature is typically 

reserved for patients who are resistant to receiving feedings.   

 

Note that the Lock Settings feature available from the Biotech Menu is separate from the 

Lock Screen option, which is always available to the patient / lay caregiver.  The Lock 

Screen option allows the user to temporarily disable changes in the pump settings to 
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510(k) Summary 

Kangaroo™ Connect Enteral Feeding Pump and Kangaroo™ Connect Enteral Feeding Sets 

In accordance with section 513(i) of the SMDA and as defined in 21CFR Part 807.92 this 

summary is submitted by: 

Covidien 

15 Hampshire Street 

Mansfield, MA 02048 

Date Prepared: April 27, 2015 

 

a. Contact Person 

 

Jim Welsh  

VP, Regulatory Affairs 

Medical Supplies 

Covidien 

Telephone: (508) 261-8532 

Fax: (508) 261-8461 

 

b. Name of Medical Device 

 

Common Name: Enteral Feeding pump, Infusion pump 

 

U.S. FDA Classification Product Code: LZH 

  

U.S. Regulation Description: Infusion Pump, 21 CFR 880.5725 

 

Proprietary / Trade Name: Kangaroo™ Connect Enteral Feeding Pump and Kangaroo™ 

Connect Enteral Feeding Set 

 

c. Identification of Legally Marketed Device(s) 

 

Covidien Kangaroo™ ePump Enteral Feeding Pump and Enteral Feeding Set, K040196 

 

d. Device Comparison Summary 

 

The table below provides a comparison of the key attributes of the predicate and proposed 

devices. 

 

Device Comparison Summary 

 Predicate Device Proposed Device 

Device Name Kangaroo™ e-pump Kangaroo™ Connect Enteral 

Feeding Pump and 

Kangaroo™ Connect Enteral 

Feeding Sets 
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Device Description Enteral feeding pump and 

disposable enteral feeding 

sets 

Enteral feeding pump and 

disposable enteral feeding 

sets 

Intended use Intended for use in patients 

with any condition requiring 

enteral feeding and/or enteral 

hydration, which can be 

accomplished by means of an 

enteral feeding, pump and 

pump set. The pump and 

feeding sets are intended to 

be used in alternate, acute 

and home care settings by 

users ranging from 

laypersons to clinicians. The 

purpose of this device is to 

deliver enteral nutrition at a 

controlled rate to a patients 

gastrointestinal 

system. 

Intended for use in patients 

age Infant and older with any 

condition requiring enteral 

feeding, which can be 

accomplished by means of an 

enteral feeding pump and 

pump set. Not for use with 

neonates. The feeding pumps 

and sets are intended to be 

used in clinical or home care 

settings by users ranging from 

laypersons to clinicians. The 

purpose of this device is to 

deliver enteral nutrition to a 

patient’s gastrointestinal 

system.  

 

Sterility Includes Sterile and non-

sterile feeding sets 

Non Sterile feeding sets 

Technological 

Characteristics 

The feeding sets are based on 

peristaltic pumping using a 

rotating wheel which presses 

against the tubing and moves 

the fluid at a controlled rate. 

The connection to the patient 

enteral access device is a 

stepped connector. 

The feeding sets are based on 

peristaltic pumping using a 

rotating wheel which presses 

against the tubing and moves 

the fluid at a controlled rate. 

The connection to the patient 

enteral access device is an 

ENFit Connector compliant 

to ISO 80369-3. 

Design (Pump) The pump incorporates a 

menu controlled operating 

system which contains on 

board custom software 

designed to allow the user to 

set feed rates and volumes as 

well as other feeding options.  

The device incorporates 

ultrasonic sensors to detect 

the air and blockages in the 

feeding set.   

The pump incorporates a 

menu controlled operating 

system which contains on 

board custom software 

designed to allow the user to 

set feed rates and volumes as 

well as other feeding options.  

The device incorporates 

ultrasonic sensors to detect 

the air and blockages in the 

feeding set.   

Rechargeable battery nickel cadmium lithium ion 

Graphic display monochrome multi-color 

Water ingress rating 

 

IPX 1 IP26 

Records Processed under FOIA request 2015-9915; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



3 
 

Design (Feeding set) The pump set incorporates 5 

basic segments: 

 Fluid reservoir(s), 

which may be an 

attached bag (500ml or 

1000ml) or a spike for 

connection to a 

formula container 

 Tubing from fluid 

reservoir to pump (24 

inch) 

 Pump interface module 

(peristaltic tubing) 

 Tubing from pump to 

patient connector (66 

inches) 

 Patient connector 

(stepped connector) 

The pump set incorporates 5 

basic segments: 

 Fluid reservoir(s), 

which may be an 

attached bag (500ml or 

1000ml) or a spike for 

connection to a 

formula container 

 Tubing from fluid 

reservoir to pump (14 

inch) 

 Cassette containing pump 

interface module 

(peristaltic tubing) 

 Tubing from pump to 

patient connector (66 

inches) 

 Patient connector (ENFit 

connector compliant to 

ISO 80369-3) 

Includes anti-free flow valve yes yes 

Materials/Chemical 

composition 

Polyvinyl chloride (PVC)  

 Feeding bags and caps  

 Tubing  

 Patient connector  

 

Silicone  

 Peristaltic tubing  

 

Polycarbonate  

 Valve body  

 

HDPE  

 Valve stem  

 

LDPE  

 Dust Cover  

 

ABS  

 Spike  

 

Strontium Ferrite / nylon  

 Set ID magnets  

 
 

Polyvinyl chloride (PVC)  

 Feeding bags and caps  

 Tubing  

 

Silicone  

 Peristaltic tubing  

 Diaphragm valve 

 

Polycarbonate  

 Cassette body 

 

CoPolyester  

 Patient connector  

 

ABS  

 Spike 

 Tube holder and Cap  

 

Strontium Ferrite / nylon  

 Set ID magnets  
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e. Discussion of Technological Differences 

 

Both proposed and predicate pumps perform the same primary function.  The proposed 

device includes 2 ultrasonic sensors to detect both upstream and downstream occlusions vs. 

one sensor in the predicate device. Additionally, the pump uses a cassette based feeding set 

where the silicone tube interface with the rotor is contained within the cassette where the 

predicate device required the user to stretch tubing around the rotor.  The proposed device is 

smaller and lighter, and has longer battery life.  The proposed device has significantly better 

protection from water ingress.  The proposed device does not support feed/flush capability, 

which exists in the predicate device. The proposed feeding set includes the new ENFit 

connector which is compliant to ISO 80369-3. This connector is part of an industry wide 

effort to address misconnections by adopting a uniform connector that has been engineered to 

meet the objective of IS0 80369-1, small-bore connectors for liquids and gases in healthcare 

applications - part 1: general requirements 

 

f. Discussion of Nonclinical testing 

 

o Biocompatibility testing in accordance with ISO 10993-1:2009, Biological Evaluation 

of medical Devices- Part 1: Evaluation and Testing has demonstrated the biological 

safety of parts of the medical device which may indirectly contact the patient, and is 

consistent with FDA “Draft Guidance for Industry and FDA staff, Use of 

international Standard ISO 10993 ‘Biological Evaluation of medical Devices Part 1: 

Evaluation and Testing,’” issued on April 23, 2013. Similar testing had been 

conducted for the predicate device. 

o Stability testing of the proposed device evaluated the key performance properties of 

the feeding set after accelerated aging in support of the expiration date which will be 

applied to the device. 

o Human factors testing was conducted to evaluate the usability and use-safety of the 

device as well as the ENFit connector. 

o Electrical Safety testing was conducted in accordance with applicable IEC standards 

 

g. Clinical testing 

 

Clinical evaluations were not relied upon for evidence of safety of effectiveness, or for a 

determination of substantial equivalence.  

 

h. Conclusions 

 

This information provided within this pre-market notification demonstrates that the 

Kangaroo™ Connect Enteral Feeding Pump and Enteral Feeding Set is as safe, as effective, 

and performs as well as or better than the legally marketed device, therefore I find the subject 

device to be substantially equivalent to the predicate device. The addition of the ENFit 

connector, which is compliant with ISO 80369-3 is intended to improve device performance 

by addressing the risk of misconnections..  

 

End of Summary 
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Thank you for purchasing the Kangaroo™ Connect enteral feeding pump system.
With proper care, this system will provide you with years of precision service.
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Section 2 — Safety and Warnings

Note to healthcare personnel who provide training to lay operators 
or lay responsible organizations: 

Be sure to include all of the Warnings below when providing training 
to lay operators, especially in a Home Care Environment. Lay users 
should be instructed to contact Customer Service if there is a change 
in the performance of the pump. Additionally, Lay Operators should 
be instructed on proper cleaning procedures to avoid hazards such 
as electric shock.  Lay users should also be trained on inappropriate 
environments for use (e.g. bathtub) of the pump. For guidance on 
training, please contact Customer Service.

General warnings
 1. Caution: Read this booklet thoroughly before using the pump.

 2. Caution: Federal (USA) law restricts this device to sale by or on the 
order of a physician.

 3. Danger: Strangulation Hazard. Avoid leaving power adapter cord, 
feeding set tubing or other choking hazards where infants or young 
children can become caught. If these objects get wrapped around a 
child’s neck, strangulation and death can occur.

 4. Danger: Explosion Hazard. Do not use the pump in the presence of 
flammable anesthetics. Flammable anesthetics can ignite due to a 
spark within the unit, which could result in fire or explosion.

 5. Danger: The pump and disposable feeding set all contain small 
parts which could become detached and pose a choking hazard. 
Some of these components could be inhaled or swallowed by a 
small child, toddler, or infant, which could result in suffocation and 
death. Keep all small components out of reach of small children. 

 6. Use only Kangaroo Connect feeding sets with this device. This 
pump is designed to be incompatible with other feeding sets. 
Danger: Use of other feeding sets with this pump can create 
hazardous situations, including free-flow conditions that can result 
in overfeeding, underfeeding, formula in the lungs, and death to 
a patient.

 7. Warning: Do not modify this equipment without authorization of 
the manufacturer. Modification of any devices or accessories can 
result in physical hazards including delayed therapy, over delivery, 
under delivery, electrocution, and fire. These hazards could result in 
patient injury or death.

 8. Warning: Not for intravenous use. Do not use for intravenous 
infusion into a patient. Intravenous infusion of enteral fluids can 
result in serious complications up to and including death.

 9.  Warning: This enteral feeding pump should only be used for 
patients who can tolerate the flow rates and accuracy levels 
delivered by the pump. Neonates may require higher accuracy rates 
than specified for this enteral feeding pump. Delivery of fluid to 
patients who cannot tolerate the pump accuracy can result in over 
or under delivery with the possibility of aspiration.

10. Warning: The use of non-commercially prepared or other non-
prescribed feeding formulas is not appropriate for use with the 
Connect Pump.  Formulas made in blender present variability of 
unknown ingredients and inconsistency regarding the degree of 
mixing.  Therefore these homemade formulas cannot be adequately 

tested to validate their usage with this enteral 
feeding pump.  Use ONLY commercially 
available pre-packed or commercially prepared 
feeding solutions prescribed by a licensed 
health care provider, dietician or nutritionist.  
DO NOT USE HOMEMADE BLENDERIZED 
OR LIQUIDIZED FOODS OR OTHER NON-
PRESCRIBED, NON-COMMERCIALLY AVAILABLE 
FEEDING SOLUTIONS.

 11. Caution: The power adapter cord, feeding set 
tubing, and pump accessories may cause a 
tripping hazard. Avoid leaving wires, cords, or 
tubing in a pathway where a person could trip 
on them and sustain an injury.

 12. Caution: Do not store the pump or power 
adapter at temperatures >50ºC (122ºF). This 
can damage the equipment sensors, which 
will prevent the pump from operating under 
normal conditions.

 13. Caution: Avoid using accessories, detachable 
parts and materials with the pump that are not 
recommended in this manual. Use only approved 
Kangaroo™ Connect accessories with the pump. 
Failure to use Covidien accessories could result in 
damage to the pump or physical injury.

 14. Caution: Use the pump only as directed in this 
user manual. Do not interconnect this device 
with other devices or modify the equipment 
in any way outside of the recommendations in 
this manual. Failure to comply could result in 
incorrect delivery of formula to the patient and 
could result in damage to the pump.

 15. Caution: Always disconnect the power adapter 
before cleaning or servicing. Failure to do 
this could result in electric shock to the user 
performing the cleaning function. In some cases, 
electric shock can be fatal.

 16. Caution: Ensure buzzer hole is unobstructed 
during normal operation so as to allow clear 
recognition of alarm. Inability to hear the alarms 
could pose a serious risk to the patient, since the 
operator may not hear a critical alarm.

 17. Caution: This pump is not intended to be used 
in MRI environments or in the presence of 
strong magnetic fields. Do not use this devices 
in any areas with strong magnetic fields. The 
pump contains metal components which could 
cause unintended movement. This unexpected 
movement could cause harm due to falling 
objects or collisions.

 18. Caution: There are significant hazards associated 
with accidental misconnections with other 
infusion devices, which could lead to patient 
harm or death. A 1-4
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Section 2 — Safety and Warnings

 For more information about hazards and 
risk reduction strategies associated with 
misconnections, see the following: 
  The Joint Commission 
  Sentinel Event Alert 
  Issue 36 - April 13, 2006

 19. Use only the supplied power adapter to 
charge your feeding pump from an A/C power 
source. See Section 13 - Service Part Numbers 
for replacement of power adapter and the 
associated part number.

 20. For pump certification, see Section 7 - 
Certification of Performance. For other integrity 
checks, consult with a qualified Biomedical 
Technician or contact the manufacturer (Section 
11 - Customer Service).

 21. For service or for technical information, please 
contact Customer Service (Section 11).

 22. Do not open the main pump housing, as there 
are no user-serviceable parts inside. Opening 
may affect function of device and voids 
the warranty.

 23. Cleaning frequency and practices must be 
consistent with institutional policy for cleaning 
of non-sterile devices. See Section 8 - Cleaning, 
for instructions on cleaning the pump.

 24. See icon descriptions in Section 3 - User 
Interface and Section 4 - Symbols for additional 
safety information.

 25. This device is designed and tested to minimize 
the effects of uncontrolled electromagnetic 
interference and other types of interference from 
external sources. Avoid use of other equipment 
that may cause erratic operation or degradation 
in the performance of this device.

 26. Do not use feeding solutions or formula 
other than that prescribed by a qualified 
physician, nurse, registered dietician, or other 
licensed practitioner.

 27. For optimal accuracy, the top of the starting 
volume of formula should be 10 inches above 
the top of the pump. Do not reuse feeding sets.

 28. Should feeding sets require rinsing, it is 
recommended that the feeding sets be rinsed 
while they are loaded in the pump. 

 29. The feeding set should be replaced after 24 
hours from initiation of feeding. This ensures 
that the system is operating within specified 
parameters and prevents bacterial growth that 
could be a hazard to the patient.

 30. Do not clean the pump or the accessories while 
these items are plugged into an electrical outlet. 

Clean only as recommended in this manual. Failure to clean in 
accordance with this manual could result in damage or failure of the 
pumping system.

 31. Do not use the pump for delivery of any fluids or substances that 
are not enteral solutions prescribed by qualified medical personnel.

 32. Used feeding sets should be disposed of in accordance with current 
hospital procedure or local disposal guidelines. For disposal of the 
pump, be sure to contact local authorities to determine the proper 
method of disposal of these items, keeping in mind that the pump 
contains a rechargeable Lithium-Ion battery.

 33. The pump is designed to be used outdoors for short periods of time 
(no more than 24 hours). Leaving the pump outdoors for extended 
periods of time (exceeding 24 hours) can result in damage and/or 
fading of the pump.

 34. This device is designed for use on a conventional IV pole. As with 
any medical device, it is possible for the weight of the pump to 
cause the IV pole to tip over. This could result in injury to a patient or 
operator. When attaching the pump to the IV pole, take precautions 
to ensure the IV pole remains stable while in use.

 35. This enteral feeding system was designed to meet IEC 60601-
1 safety standards. For clarification purposes, the feeding 
set is considered an Applied Part and has been tested and 
evaluated accordingly.

Battery pack warnings
 1. Caution: The battery cells used in this device may present a fire or 

chemical hazard if mistreated. Do not disassemble, heat above 60ºC 
(140ºF), or incinerate. Avoid exposing the battery pack to heat or fire 
since a fire or explosion hazard could result.

 2. The pump utilizes a two prong, medical grade power supply 
adapter specifically designed for use only with this pump’s Lithium-
Ion battery charging circuit. Caution: Use of an alternate consumer 
style power adapter or DC car adapter may cause damage to the 
charging circuit and battery of the pump.

 3. The pump contains a rechargeable lithium-ion battery. When 
disposing of the pump unit, be sure to discard this equipment in 
a manner consistent with institutional policy for expired battery 
operated equipment.

 4. The stated battery life is approximate. Performance of the battery 
may degrade due to excessive temperatures, frequent recharging, 
and other factors.

 5. Avoid using battery packs from other providers. Only Covidien 
pump battery packs are approved for use in this pumping system.

 6. After extended periods of storage, it may be necessary to charge 
and discharge the cells or batteries several times to obtain 
optimum performance.

A 1-5
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Section 6 — User Screen

Priming the pump

Step 7 
Once you press the Prime 
button, you will see the screen 
above. Note the warning on 
the screen, fill the feeding 
container/bag with feeding 
solution, then press Auto Prime. 
Auto Prime will automatically 
prime the feeding set. If desired, 
Hold to Prime can be used 
instead for a manual prime.

Note: When using Hold to 
Prime feature; Feed Bag 
Empty, Patient Tube Blocked 
and Supply Tube Blocked 
alarms are disabled.

Step 8
The pump will show an 
animated timing sequence 
indicating the prime is in 
process. Wait for the priming 
to complete.

Step 9
Once the Auto Prime is 
complete, the feeding solution 
will stop short of the feeding 
set connector. To “top off”, press 
and hold the Hold to Prime 
button. To continue with pump 
set-up, press Done.

Entering feed rate settings

Step 10 
Upon completion of the prime, 
the Ready to Feed screen will 
appear. Press Adjust Rate to 
enter the feeding rate.

Step 11
Press the + OR – buttons to 
increase or decrease the rate. 
Push and hold either button to 
accelerate the numbers. Press 
OK when finished.

Step 12
The screen should now say 
Ready to Feed. Press the Start 
button to begin feeding. Once 
started, you must press the 
Pause button to change the 
feed rate.

Note: Due to the head pressure of the formula within the feeding set bag, the tube may fill with fluid up 
to and including the cassette. In this case, the Auto Prime feature will not function and Manual Prime will 
have to be used to prime the set.

A 1-10
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Section 6 — User Screen

More Options (Clear Amount Fed, History, Brightness)

To access the features of Clear Amount Fed, View 
History, Adjust Brightness, or Prime Pump, press 
the More Options button. Use the arrow keys to 
highlight the feature you want to activate. Once 
highlighted, press the Select button to activate 
the highlighted feature. Hit the Back button to 
resume feeding. 

The following is a summary of each feature:

• Clear Amount Fed = Resets the feeding counter to zero for starting a new patient or a new feeding

• View History = Allows the user to retrieve the last 72 hours of pump history

• Adjust Brightness = Allows the user to configure the brightness of the display backlight 

• Prime Pump= Allows the user to prime the pump after initial setup.

To use the Lock Screen option, 
press and hold the Lock 
Screen button for 5 seconds. A 
countdown will appear to show 
how long to hold the button.

Once activated, a Lock symbol 
will appear on the Feeding 
screen, showing that the 
buttons are disabled. 

To disable the Lock Screen so 
the buttons can be re-activated, 
press and hold the Unlock 
Screen button for 5 seconds.

When pressing the Unlock 
Screen button, a countdown 
will once again appear to 
indicate how long to hold 
the button. 

The screen should then appear 
as seen above. The buttons will 
now be re-enabled.

How to lock/unlock the input screen 
The pump allows the user to lock the input screen to prevent accidental button presses during portable use. This is especially 
helpful when transporting the pump in a backpack. 

A 1-11
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Section 7 — Certification of Performance/Calibration

The pump does not require periodic calibration.  It is recommended to conduct a performance test every 2 years, or as 
recommended by facility protocol.  The certification procedure requires access to the Biomed Menu and should be performed by 
appropriate personnel.

A 1-12
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Section 8 — Cleaning

Caution: The pump is not designed to be immersed underwater. Do 
not immerse the pump or power adapter in water or other cleaning 
solutions. Failure to follow the cleaning procedures described herein 
could result in hazards to users, patients, and clinicians. As with any 
A/C powered electrical device, care must be taken to prevent liquid 
from entering the pump to avoid electrical shock hazard, fire hazard, or 
damage to electrical components.

Caution: Disconnect pump from A/C power source before cleaning. 
After cleaning, do not connect to an A/C power source until pump and 
power adapter are thoroughly dry.

If any of the following events occur, do not use the pump until it 
has been properly cleaned and dried. For assistance, please contact 
Customer Service:

• Wetting of the pump’s power adapter
• Leakage into the pump interior

General cleaning directions
Cleaning Chemicals:

A mild, common dish washing liquid detergent should be used for 
general cleaning. This detergent should be used with a 20:1 ratio water 
to detergent mixture.

Wipe down the pump with a paper towel moistened with the cleaning 
solution, removing all visible soil. Use a brush to remove soil from hard to 
reach crevices.

Caution: The use of cleaners and disinfectants other than the ones 
described in the instructions for use may cause significant damage 
to the pump and may void warranty.

Cleaning Frequency:

It is recommended that the pump be cleaned after each feeding 
set use for a minimum duration of 30 seconds, to prevent bacterial 
contamination of the pump. Further, failure to clean the pump can 
interfere with the function of the pump rotor, which can increase the 
occurrence of errors and warning alarms. See below for methods for 
cleaning each component.

Directions for Cleaning pump Housing

•  Refer to General Cleaning Directions before starting. 
•  Clean outside surface with a damp cloth or sponge using a 

mild detergent. 
•  For difficult to clean areas, it is permissible to wash the pump under 

running water. Avoid submerging the pump or washing with high 
pressure nozzles, which exceeds the water proof rating of the pump. 
The pump casing has a water proof rating of “water jet resistant”. This 
allows for washing under running water or wiping with a damp cloth. 

Directions for Cleaning Power Adapter

•  Refer to General Cleaning Directions before starting. 
•  Unless soiling is observed, the power adapter should not be cleaned. 
•  If cleaning of the power adapter is necessary, unplug from outlet and 

wipe the exterior surfaces of the wall plug with a cloth dampened 
with isopropyl alcohol. 

•  Allow excess moisture to evaporate from the cord 
prior to use of power adapter. 

•  Caution: Washing the power adapter with a 
wet cloth, under running water, or through 
submersion will result in damage to the unit! 
The power adapter is rated IPX0, which means it is 
not water resistant. 

Caution: Avoid exposing the power adapter to 
excess moisture, as this can lead to an electrical 
shock or fire hazard.

Preventative maintenance
This pump may be periodically tested to assure 
proper functioning and safety. Testing may be done 
at the user’s Biomedical Engineering Department, an 
outside service, or by Covidien Factory Service. 

To arrange for Covidien Factory Service in the US, 
call 1-800-448-0190. In Canada, call 1-877-664-8926. 
Outside of the US and Canada, please contact your 
local Customer Service for more information.

If a pump malfunctions, please contact your 
Covidien Representative or call Customer Service 
for  instruction.

General disinfection directions 

Disinfection chemicals:

The pump can be disinfected by wetting their 
surfaces with a 10:1 water and chlorine bleach 
mixture for a minimum duration of 10 minutes. To 
wet the devices, use at least two bleach wetted lint-
free wipes and wipe as necessary to maintain visual 
wetness for 10 minutes. Repeated disinfection with 
this solution can damage the plastic housings. 

Disinfection frequency:

It is necessary to clean and disinfect the pump after 
each use when these devices are used for multiple 
patients. This is to prevent spreading bacteria, viruses, 
and other germs between patients that interact with 
the same pump. 
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Section 9 — Alarms and Troubleshooting

LED Indicator Lights
The pump status LED Indicator lights on the upper 
right of the pump provides a quick visual indication of 
the pump status, especially in darkened rooms.

A solid green light indicates the pump is feeding.

A blinking green light indicates the pump is ready for 
operation but not feeding.

A solid yellow light indicates an informational notice.

A blinking yellow light indicates a caution.

A blinking red light indicates a critical warning. 

See the information below for detailed descriptions 
of each warning. If an unexpected operation or event 
occurs while using the pump, please report any 
findings to Customer Service.

Caregiver Alarm Notification
All alarms are intended to be heard by operators that 
are within hearing range of the pump buzzer. The 
pump buzzer is located on the back of the pump. 
The pump is designed so the alarm can be heard 
within the patient’s room, at a minimum. The display 
and LED alarm indicators are intended to be seen by 
an operator within the room, facing the front of the 
pump. Since audible alarms are limited by distance, it 
is recommended that the operator conduct a check 
to determine at what distance the alarm can still 
be heard. 

Note: Going outside of the patient’s room may 
make hearing the alarms more difficult. 

Verifying functionality of the alarm 
system
The best method to confirm the proper functionality 
of the alarm system is to run a Performance 
Certification cycle (See Section 7: Certification 
of Performance). Another quick test that can be 
performed to confirm audibility and function of 
alarms is:

 1. Load a new feeding set onto the pump

 2. Leave the feeding set empty!

 3. Run Auto Prime

 4. Once the pump begins priming, it will detect a 
Feed Bag Empty condition and alarm

 5. Confirm that the audible alarm, color display, and 
colored LEDs all properly indicate a Feed Bag 
Empty condition 

Caution: To allow proper operation of audible 
alarms, avoid blocking or obstructing the series of 
buzzer holes located in the back of the pump. 

How to temporarily silence/clear the alarm
The alarms cannot be permanently silenced or muted. However, by 
pressing the Silence Alarm button, the alarm audio can be temporarily 
silenced for two minutes. After two minutes, the alarm audio will restart. 
To re-engage the audio alarm before the two minutes is up, press the 
Bell button. This will restart the audible alarm and end the temporary 
pause of the alarm.

Feeding Set Usage > 24 Hours Condition
LED Indicator: Solid Green

The feeding set usage indicator is a reminder that will appear on the 
bottom of the FEEDING screen if a Feeding Set has been used for 24 
or more hours (hours actually running). It is recommended to replace 
feeding sets after this length of usage. This icon is only an informational 
message and does not require immediate action.

Settings locked Notification

LED Indicator: blinking green

The SETTINGS LOCKED screen will appear if the Lock Settings feature 
has been activated in the Biotech Mode. By design, no settings can be 
changed while the pump is in this state. To disable the Lock Settings, 
you must disable this feature in the Biotech mode. Next, remove the 
check mark in the box next to the Lock Settings option.
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Section 9 — Alarms and Troubleshooting

FEED COMPLETE Notification

LED Indicator: blinking green

The FEED COMPLETE screen will appear if a Dose or Bolus feeding 
meets the specified amount. In the pictures above, you will see two 
different screens that may appear in this case. The screen on the top 
shows a completed Dose. The screen on the bottom shows a completed 
Bolus. Note that during continuous feeds (no dose, no bolus), you 
will not receive a feeding complete notification. Since this is only a 
notification and not an alarm, no beep will sound to avoid disturbing 
the patient. 

Press Done to clear the notification. 

FEED INCOMPLETE Notification

LED Indicator: blinking green

The FEED INCOMPLETE screen will appear if a Dose or Bolus feeding is 
interrupted prior to completion of the allocated amount. In the pictures, 
you will see two different screens that may appear in this case. The 
screen on the top shows an Incomplete Dose. The screen on the bottom 
shows an Incomplete Bolus.

Press Resume Dose or Resume Boluses to continue 
feeding from the current pump state. This often is 
needed if the pump was temporarily interrupted and 
the user wants to complete the feed that they started 
with. If needed, press Restart Bolus or Restart Dose 
if you are beginning a new, full feeding regimen. 

PUMP INACTIVE Alarm

LED Indicator: solid yellow

The pump inactive error screen will appear if 
the pump has been without input for more than 
10 minutes. 

Press Continue to return to the previous screen.

Detection of this alarm condition may take up to ten 
minutes to occur under normal operating conditions.

LOW BATTERY Alarm

LED Indicator: solid yellow

The LOW BATTERY screen appears and the alarm 
beeps continuously when the battery needs to be 
recharged. There is approximately 30 minutes of 
battery life remaining when this screen appears

Plug the power adapter in to a wall outlet to begin 
charging. The pump will automatically return to the 
screen that was active prior to the error. The battery 
will charge continuously whenever the pump is 
plugged into a wall outlet. The pump will continue 
to operate normally while the battery in the pump 
is recharging. 7 hours of charging is required to fully 
recharge the battery pack.

If this screen appears while the power adapter is 
plugged in to the pump, check to make sure the 
power adapter plug is pushed all the way in so it fully 
inserted into the side of the pump. 

Detection of this alarm condition may take up to 30 
minutes to occur under normal operating conditions.
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Section 9 — Alarms and Troubleshooting

FEED BAG EMPTY Alarm

LED Indicator: blinking yellow

The FEED BAG EMPTY screen appears when the 
enteral formula is no longer being delivered because 
the bag is empty. Large amounts of foam or bubbles 
in the feeding solution can also be a cause for this 
alarm. Check the bag to see if it is empty and re-fill 
the bag as required. If the bag still contains feeding 
solution, remove cassette and check the bag side 
tubing for excessive foam or bubbles. Clear bubbles 
from line and reload the feeding set or replace with a 
new feeding set.

Detection of this alarm condition may take up to 130 
minutes to occur at 1 mL/hr.

Detection of this alarm condition may take up to 5 
minutes to occur at flow rates greater than 50 mL/hr.

If the error still cannot be resolved, press the Power 
button to stop operation of the pump and put a 
different pump into service.

ROTOR STUCK Alarm

LED Indicator: blinking yellow

The ROTOR STUCK error screen appears when the 
pump detects an unusual amount of resistance to the 
rotation of the rotor. (The rotor is the black circular 
wheel attached to the motor that rotates to move 
fluid through the feeding set). This error is typically 
attributed to formula or contaminant build-up on the 
rotor shaft, which can be corrected by cleaning the 
rotor. In rare circumstances, this problem could be 
due to a faulty motor/gearbox assembly. 

Detection of this alarm condition may take up to 31 
minutes to occur at 1 mL/hr.

Detection of this alarm condition may take up to 1 
minute to occur at flow rates greater than 50 mL/hr.

If cleaning of the rotor and rotor shaft does not resolve this error, press 
Power Off to stop operation of the pump and put a different pump 
into service.

PATIENT TUBE BLOCKED Alarm

LED Indicator: blinking yellow

The PATIENT TUBE BLOCKED error screen appears when the feeding 
solution is no longer being delivered because of a clog between the 
pump and the patient. If the error cannot be resolved, remove the 
cassette from the pump. Check the line to find and clear the blockage. 
While the cassette is removed, clean and dry the sensor pocket on the 
right side of the pump. Re-load the feeding set onto the pump, which 
could clear the error. If the error still cannot be resolved, load a new 
pump set, prime it, and press Continue to restart the feeding.

Detection of this alarm condition may take up to 95 minutes to occur 
at 1 mL/hr.

Detection of this alarm condition may take up to 3 minutes to occur at 
flow rates greater than 50 mL/hr.

If the error still cannot be resolved, press the Power button to stop 
operation of the pump and put a different pump into service.

SUPPLY TUBE BLOCKED Alarm

LED Indicator: blinking yellow

The SUPPLY TUBE BLOCKED screen will appear if there is a blockage, 
obstruction, or kinked tubing between the feeding bag and the pump. 
Check the tubing between the bag and the pump to see if cause of the 
blockage can be located and cleared. If the error cannot be fixed, remove 
the blocked pump set and load a new pump set onto the pump.

Detection of this alarm condition may take up to 350 minutes to occur 
at 1 mL/hr.

 Detection of this alarm condition may take up to 9 minutes to occur at 
flow rates greater than 50 mL/hr.

If the error still cannot be resolved, press the Power button to stop 
operation of the pump and put a different pump into service.
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Section 9 — Alarms and Troubleshooting

CASSETTE DISLODGED Alarm

LED Indicator: blinking yellow

The CASSETTE DISLODGED screen will appear if the magnet in the 
cassette is not properly loaded in the pump set loading area. Reload 
the cassette to ensure the correct positioning of the cassette on the 
pump. Check the cassette to see if the black magnet is missing from the 
cassette. If the error cannot be resolved, load a new pump set, prime it, 
and press Continue to restart the feeding.

Detection of this alarm condition may take up to 1 sec to occur at all 
flow rates.

If the error cannot be resolved, press Power Off to stop operation of the 
pump and put a different pump into service.

CASSETTE ERROR Alarm

LED Indicator: blinking yellow

The CASSETTE ERROR screen appears during Feeding or Priming, 
when the pump has detected an unusual operating condition with the 
rotor. The Cassette Error generally results from a problem with the 
pump set tubing around the rotor. This can be a result of the bottom 
deflection arm on the cassette failing to push the feeding tube against 
the rotor.

Detection of this alarm condition may take up to 31 minutes to occur 
at 1 mL/hr.

Detection of this alarm condition may take up to 1 minute to occur at 
flow rates greater than 50 mL/hr.

Check that the pump set is not damaged and re-load the cassette. 
CONTINUE to Start. If the error cannot be resolved, load a new pump 
set, prime it, and press Continue to restart the feeding. If the error still 
cannot be resolved, press Power Off to stop operation of the pump and 
put a different pump into service.

DEAD BATTERY ERROR Alarm

LED Indicator: blinking red

If the Low Battery screen has been displayed for 
some time without a response, the pump will switch 
to a DEAD BATTERY ERROR alarm status. This error 
notifies the user that failure of battery power is 
imminent. This alarm is “Red” (or critical) because 
interruption of feeding to the patient has occurred. 
As seen above, the display and indicator light will 
turn red when this alarm sounds. When you see this 
alarm, plug the pump into a wall outlet. This will allow 
continued operation of the pump and will recharge 
the battery. 

Detection of this alarm condition may take up to 20 
minutes to occur under normal operating conditions.

SYSTEM ERROR Alarm

LED Indicator: blinking red

The system error screen is the most general form of 
error. Also, the Indicator LED on the front of the pump 
will change to a “Red” status. As seen above, the 
screen will turn red when this error occurs. Note: The 
only way to exit from a System Error is to power 
down. An error number is displayed on the screen, 
for reference purposes. This number should be used 
when calling Customer Service.

Detection of this alarm condition may take up to 1 
minute to occur under normal operating conditions.
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Section 10 — Specifications

Degree of Protection against Electrical Shock

Type BF

Mode of operation

Continuous or programmed dose operation (dose)

Degree of Protection against Ingress of Fluids

Pump: Water-jet proof (IP26) per IEC 60529

Power Adapter: No protection against fluid ingress (IPX0)

Power

 Use the provided power adapter for wall outlet usage. 

Caution: Use only Kangaroo™ Connect power adapter when 
powering the pump with power from an A/C outlet.

The specifications for the Kangaroo Connect power adapter are 
as follows:

• Input: 100-240 V~, 50-60 Hz, 1.0A (1.0 A – 0.5 A)
• Output: +5 V, 4.0 A

Battery

A new, fully charged Kangaroo Connect lithium-ion battery pack delivers 
~24 hrs of battery life at 125 mL/hr feed rate (when using the Power 
Save Mode).

At the intermediate flow rate of 50 mL/hr, the pump provides ~26 hrs of 
battery life (when using the Power Save Mode). At the maximum flow 
rate of 600 mL/hr, the pump provides ~19 hrs of battery life (when using 
the Power Save Mode).

At around 30 minutes prior to complete battery discharge, a Battery 
Low notification will occur. The Battery Low notification will continue 
every ten minutes before the battery goes dead. Three minutes before 
the battery loses charge, you will be alerted by a Dead Battery alarm. 
Upon receiving either the notification or the warning, be sure to plug 
the pump into the nearest power outlet to ensure continued pump 
operation. If powering the pump from an A/C outlet does not restore 
charge to the battery pack, the battery pack is no longer functional and 
should be replaced by a qualified technician. Please contact Customer 
Service for servicing a dead battery.

The battery will charge continuously whenever the pump is plugged into 
a wall outlet. 7 hours of charging is required to fully recharge the battery 
pack. Note: The pump can continue to be used in normal operation while 
the battery is recharging. The expected service life of the Kangaroo 
Connect battery is 3 to 5 years of life, depending on usage. As with all 
rechargeable batteries, a high number of charge/discharge cycles or 
high temperature usage will result in some reduction in battery life. The 
specifications for the battery pack inside the pump are as follows:

• Lithium Ion Rechargeable Battery Pack
• Nominal Voltage = 3.6V
• Charge Voltage = 4.2 V

• Maximum Charge Current = 1200 mA
• Maximum Discharge Current = 1200 mA
• Nominal Capacity: 2950 mAh

Alarms

System Error

Feed Bag Empty

Supply Tube Blocked

Patient Tube Blocked

Cassette Dislodged

Cassette Error

Rotor Stuck

Dead Battery

Notifications

Feeding Complete

Feeding Incomplete

Low Battery

Pump Inactive
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Section 11 — Customer Service

The circuitry of the pump should not be repaired or 
serviced by a customer. Electronic assembly rework 
by unauthorized technicians can affect accuracy 
and void the product warranty. Certain replacement 
items, as listed in Section 13 – Service Part Numbers, 
are available from the service centers listed below.

All service personnel must be properly trained and 
qualified with operation of the pump. Improper 
service may impair operation of the pump.

Return for Repair

 1.  Call Customer Service for an Authorized Return 
Number and shipping instructions, using the 
appropriate phone number below.

 2.   Only send the item needing repair. Pack the 
instrument carefully and ship the insured 
parcel to the following locations (or your local 
service center):

United States                              

Covidien Medical Products

11201 Electron Drive

Louisville, KY 40299

Phone: 1-800-448-0190

Canada

Covidien LP Canada

7300 Trans Canadian Highway

Pointe-Claire, QC H9R 1C7

Phone: 1-877-664-8926 

Outside of U.S. and Canada

Covidien LP

Technical Services

Unit 2, Talisman Business Centre, London Road

Bicester, OX266HR, UK

Phone: +44-1869-328065
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For general maintenance issues not discussed below, contact 
Customer Service.

Warning: Do not open the main housing on the pump, as there are no 
user-serviceable parts inside. Opening of device may affect function of 
the device and voids the warranty.

The following maintenance items/parts can be replaced by the customer 
on the pump. See Section 13 for Service Part Numbers and Section 11 for 
contacting Customer Service.

Power Adapter

See Section 5 for initial setup, including the power adapter attachment. 

Pole Clamp

See Section 5 for initial setup, including attachment of the pole clamp to 
the pump.

Pole Clamp Metal Clip Kit

To replace the pole clamp latch clip on the pump: 

Using a Phillips head screwdriver, remove the two small screws that 
hold the clip into place. Remove the old parts and discard according 
to local disposal regulations. Purchase a Covidien Kangaroo™ Connect 
pole clamp metal clip kit. Take the new clip and place over the two brass 
inserts in the pump’s clip pocket. Use the new screws from the kit to 
screw the new clip in place. Do not over tighten the screws.

Cassette Metal Clip Kit

To replace the cassette metal clip from the pump: 

Using a Phillips head screwdriver, remove the two small screws that hold 
the clip into place. Remove the old parts and discard according to local 
disposal regulations. Purchase a Covidien Kangaroo™ cassette metal clip 
kit. Take the new clip and place over the two brass inserts in the pump’s 
clip pocket. Use the new screws from the retention plate kit to screw the 
new clip in place. Do not over tighten the screws.

Section 12 — Maintenance
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Section 13 — Service Part Numbers

To place an order for parts, or if technical assistance is required, please call Customer Service.

The Kangaroo Connect pump contains a limited number of parts that can be repaired.

Visit our web site at: www.covidien.com

The following item numbers can be used for ordering service or accessory components:

Kangaroo™ Connect Enteral Feeding Pump with Pole Clamp & Power Adapter .................................................... 384400 
Model: Kangaroo™ Connect (Input Power: 5v, 1.5A)

Kangaroo™ Connect Enteral Feeding Pump with Pole Clamp & Power Adapter (International) ...................... 584400 
Model: Kangaroo™ Connect (Input Power: 5V, 1.5A)

Kangaroo™ Connect Safety Screw Spike Set, Feed Only, Non-Sterile .....................................................................  77000FD

Kangaroo™ Connect 1000 mL Bag Set, Feed Only, Non-Sterile ...................................................................................77100FD

Kangaroo™ Connect 500 mL Bag Set, Feed Only, Non-Sterile .....................................................................................77500FD

Kangaroo™ Connect Pole Clamp .............................................................................................................................................. 384492

Kangaroo™ Connect Backpack Stand ...................................................................................................................................770030B

Kangaroo™ Connect Backpack with Adjustable Straps Purple, Large ...................................................................... 770035L

Kangaroo™ Connect Backpack with Adjustable Straps Premium Black, Large ..................................................... 770036L

Kangaroo™ Connect Backpack with Adjustable Straps Black, Large ..........................................................................770037L

Kangaroo™ Connect Backpack with Adjustable Straps Purple, Medium ................................................................770035M

Kangaroo™ Connect Backpack with Adjustable Straps Premium Black, Medium ...............................................770036M

Kangaroo™ Connect Backpack with Adjustable Straps Black, Medium ..................................................................770037M

Kangaroo™ Connect Backpack with Adjustable Straps Purple, Small ....................................................................... 770035S

Kangaroo™ Connect Backpack with Adjustable Straps Premium Black, Small ...................................................... 770036S

Kangaroo™ Connect Backpack with Adjustable Straps Black, Small ......................................................................... 770037S

Kangaroo™ Connect Power Cord with Adapter ...................................................................................................................384491 
Model: MENB1030A0500B02

Kangaroo™ Connect Power Cord with Adapter (International) ......................................................................................584491 
Model: MENB1030A0500C02

Kangaroo™ Connect Car Charger ............................................................................................................................................. 384494
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Limited Warranty:

 1. Covidien warrants to the original purchaser (“Customer”) that this 
newly manufactured enteral feeding pump (“pump” or “pumps”) 
will be free of defects in materials and workmanship, under normal 
use, for three (3) years from the date of shipment from Covidien. 
This Limited Warranty as applied to pump batteries and power 
cords is limited to one (1) year from the date of shipment from 
Covidien for all pumps.

 2. This Limited Warranty does not extend to routine maintenance of 
pumps such as cleaning and all recommended Performance Tests 
set forth in this Pump Operation and Service Manual which remain 
the sole responsibility of Customer. Failure of Customer to perform 
cleaning, routine maintenance and recommended performance 
testing on any pump as outlined in this Pump Operation Manual 
may void this Limited Warranty.

 3. Customer agrees that, with the exception of customer serviceable 
parts and troubleshooting steps outlined in this Pump Operation 
Manual, Covidien or its authorized repair center must perform 
pump repairs.

 4. This Limited Warranty does not cover any pump, product or 
part that:

(a) has been operated in an unsuitable environment or used for 
purposes other than intended;

(b) has been subjected to unauthorized or non-Covidien repair or 
use of non-Covidien supplied parts; 

(c) has been altered, misused, abused or neglected;

(d) has been subjected to fire, casualty or accident;

(e) suffers damage caused by Customer’s negligent acts or 
omissions; or

(f ) suffers damage beyond normal wear and tear.

 5. For purposes of this Limited Warranty, “damage beyond normal 
wear and tear” includes without limitation: 

(a) Damage to housing, LCD, display overlay or power supply;

(b) PCBA damage due to fluid ingress;

(c) Use of non-qualified power supply or battery; or

(d) Use of unauthorized cleaning fluids.

 6. If a pump does not operate as warranted during the applicable 
warranty period, Covidien may, at its option and expense, 

(a) repair or replace the defective part or pump; or,

(b) refund to Customer the purchase price for the defective part 
or pump.

Section 14 — Warranty

 7. Dated proof of original purchase is required to 
process warranty claims. Removal, defacement 
or alteration of serial lot number voids this 
Limited Warranty.

 8. Shipping costs for pumps being returned to 
Covidien shall be borne by Customer. Customer 
is responsible for proper packaging for return 
shipment. Loss or damage in return shipment to 
Covidien shall be at Customer’s risk.

 9. Covidien disclaims all other warranties, 
expressed or implied, including any implied 
warranty of merchantability or fitness for a 
particular purpose or application other than 
as expressly set forth in the product labeling. 
In no event shall Covidien be liable for any 
incidental, indirect or consequential damages 
in conjunction with the purchase or use of 
the pump, even if advised of the possibility of 
the same.
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The Kangaroo Connect pump has been built and tested according to UL 60601-1 (2nd Edition), ES60601-1(3rd Edition), CAN/CSA 
C22.2 No. 60601-1-08, and EN60601-1-2 Standards.

The pump is intended for use in the electromagnetic environment specified below. The user of the pump should assure that it is 
used in such an environment.

Section 15 — Electromagnetic Conformity Declaration

Guidance and Manufacturer’s Declaration – Electromagnetic Emissions

The Kangaroo Connect pump is intended for use in the electromagnetic environment specified below. The user of the 
Kangaroo Connect pump should assure that it is used in such an environment.

Emissions Test Compliance Electromagnetic Environment - Guidance

RF emissions

(CISPR 11) 

Group 2 The pump uses RF energy for its internal function. The Kangaroo 
Connect must emit electromagnetic energy in order to perform 
its intended function. Nearby electronic equipment may 
be affected.

RF emissions

(CISPR 11) 

Class B
The pump is suitable for use in all establishments, including 
domestic establishments and those directly connected to 
the public low- voltage power supply network that supplies 
buildings used for domestic purposes.

Harmonic emissions

(IEC 61000-3-2)

Class A

Voltage fluctuations/ flicker emissions 

(IEC 61000-3-3)

Complies

Radiated Disturbance Immunity 

(EN60601-1-2 / IEC 61000-4-3:2002)

Complies

Conducted Disturbance Immunity 

(EN60601-1-2 / IEC 61000-4-6:2001)

Complies

Power Frequency Magnetic Field Immunity

(EN60601-1-2 / IEC 61000-4-8:2001)

Complies

Voltage dips and sags Immunity 

(EN60601-1-2 / IEC 61000-4-11:2001)

Complies

Electrical Fast Transient / Bursts Immunity

(EN60601-1-2 / IEC 61000-4-4:2001)

Complies

Electrostatic Discharge Immunity

(EN60601-1-2 / IEC 61000-4-2:2001)

Complies

Surge Immunity 

(EN60601-1-2 / IEC 61000-4-5:2001)

Complies
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Section 15 — Electromagnetic Conformity Declaration

Guidance and Manufacturer’s Declaration – Electromagnetic Immunity

The Kangaroo Connect pump is intended for use in the electromagnetic environment specified below.  
The user of the Kangaroo Connect pump should assure that it is used in such an environment.

Immunity Test IEC 60601 Test Level Compliance Level Electromagnetic Environment 
-Guidance

Electrostatic discharge (ESD)

(EN 61000-4-2 per EN 60601-
1-2: 2007)

± 6 kV contact

± 8 kV air

± 6 kV contact

± 8 kV air

Floors should be wood, concrete or 
ceramic tile. If floors are covered with 
synthetic material, the relative humidity 
should be at least 30 %.

Electrical fast transient/burst

IEC 61000-4-4

± 2 kV for power 
supply lines

± 1 kV for input/
output lines

±2 kV for power 
supply lines

±1 kV for input/
output lines.

Mains power quality should be 
that of a typical commercial or 
hospital environment.

Surge

IEC 61000-4-5

± 1 kV differential mode

± 2 kV common mode

± 1 kV differential 
mode

± 2 kV common mode

Mains power quality should be 
that of a typical commercial or 
hospital environment.

Voltage dips, short 
interruptions and voltage 
variations on power supply 
input lines

IEC 61000-4-11

< 5 % UT (>95 % dip in UT ) 
for 0,5 cycle

40 % UT (60 % dip in UT ) 
for 5 cycles

70 % UT (30 % dip in UT ) 
for 25 cycles

< 5 % UT (>95 % dip in UT ) 
for 5 sec

>95% dip in 0.5 cycle

60% dip in 5 cycles

30% dip for 25 cycles

>95% dip in 5 seconds 

Mains power quality should be that 
of a typical commercial or hospital 
environment. If the user of the 
Kangaroo Connect pump requires 
continued operation during power 
mains interruptions, it is recommended 
that the device be powered from an 
uninterruptible power supply or a battery.

Power frequency (50/60 Hz) 
magnetic field

(EN 61000-4-8 per EN 60601-
1-2: 2007)

3 A/m 3 A/m Power frequency magnetic fields should 
be at levels characteristic of a typical 
location in a typical commercial or 
hospital environment.

NOTE UT is the a. c. mains voltage prior to application of the test level.
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Section 15 — Electromagnetic Conformity Declaration

Guidance and manufacturer’s declaration – electromagnetic immunity

The Kangaroo Connect pump is intended for use in the electromagnetic environment specified below. The customer or the user 
of the Kangaroo Connect pump should assure that it is used in such an environment.

Immunity Test IEC 60601 test level Compliance level Electromagnetic environment –guidance

Conducted RF

IEC 61000-4-6

Radiated RF

(EN 61000-4-3 per EN 60601-
1-2: 2007)

3 Vrms

150 kHz to 80 MHz

3 V/m

80 MHz to 2,5 GHz

3 Vrms 

3 V/m

Portable and mobile RF communications 
equipment should be used no closer to 
any part of the Kangaroo Connect pump, 
including cables, than the recommended 
separation distance calculated from the 
equation applicable to the frequency of 
the transmitter.

Recommended separation distance 

Not applicable

d = 1,2√P 80 MHz to 800 MHz

d = 2,3√P 800 MHz to 2,5 GHz

Where P is the maximum output power 
rating of the transmitter in watts (W) 
according to the transmitter manufacturer 
and d is the recommended separation 
distance in meters (m).

Field strengths from fixed RF transmitters, 
as determined by an electromagnetic site 
survey, a should be less than the compliance 
level in each frequency range. b Interference 
may occur in the vicinity of equipment 
marked with the following symbol:

 

NOTE 1 At 80 MHz and 800 MHz, the higher frequency range applies.

NOTE 2 These guidelines may not apply in all situations. Electromagnetic propagation is affected by absorption and reflection 
from structures, objects and people.
a Field strengths from fixed transmitters, such as base stations for radio (cellular/cordless) telephones and land mobile radios, amateur radio, AM and FM radio 
broadcast and TV broadcast cannot be predicted theoretically with accuracy. To assess the electromagnetic environment due to fixed RF transmitters, an 
electromagnetic site survey should be considered. If the measured field strength in the location in which the Kangaroo Connect enteral feeding pump is used 
exceeds the applicable RF compliance level above, the Kangaroo Connect pump should be observed to verify normal operation. If abnormal performance is 
observed, additional measures may be necessary, such as re-orienting or relocating the Kangaroo Connect enteral feeding pump. 
b Over the frequency range 150 kHz to 80 MHz, field strengths should be less than 3 V/m.
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Section 15 — Electromagnetic Conformity Declaration

Recommended separation distances between portable and mobile RF  
communications equipment and the Kangaroo™ Connect pump

The Kangaroo Connect pump is intended for use in an electromagnetic environment in which radiated RF disturbances 
are controlled. The customer or the user of the Kangaroo Connect pump can help prevent electromagnetic interference by 
maintaining the minimum distance between portable and mobile RF communications equipment (transmitters) and the 
Kangaroo Connect pump recommended below, according to the maximum output power of the communication equipment.

Rated maximum output 
power of transmitter

W

Separation distance according to frequency of transmitter

m

150 kHz to 80 MHz

d= 1,2√P

80 MHz to 800 MHz

d=1,2√P

800 MHz to 2,5 GHz

d = 2,3√P

0,01 0,12 0,12 0,23

0,1 0,38 0,38 0,73

1 1,2 1,2 2,3

10 3,8 3,8 7,3

100 12 12 23

For transmitters rated at a maximum output power not listed above, the recommended separation distance d in meters (m) 
can be estimated using the equation applicable to the frequency of the transmitter, where P is the maximum output power 
rating of the transmitter in watts (W) according to the transmitter manufacturer.

NOTE 1 At 80 MHz and 800 MHz, the separation distance for the higher frequency range applies.

NOTE 2 These guidelines may not apply in all situations. Electromagnetic propagation is affected by absorption and reflection 
from structures, objects and people.
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Section 16 — Glossary of Terms

Rotor: The black circular wheel on the pump that rotates to push fluid through the feeding set.

Bolus: A feature that allows a fixed amount of fluid to be delivered at varying intervals of time.

Dose: A feature that allows a fixed amount of fluid to be delivered during a feeding. The pump will stop operation 
when the programmed amount of fluid is delivered.

KTO: Keep Tube Open. A feature that effectively pauses the pump, but keeps the rotor turning very slowly to 
prevent fluid from clogging in the feeding set tube.

IPX: The degree of water protection of a medical device per the IEC 60529 standard.

Occlusion Pressure: The pressure that can be created in the feeding set when the tubing becomes blocked.

Head Height: The distance from the top of the fluid in the feeding set bag (or container) to the top of the pump.

Sensor Pocket: The pair of projections sticking out from the pump in a “U-shaped” configuration. These projections sit 
under the cassette and monitor the tubing on either side of the rotor when loaded.
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Appendix B - Explanation of Alarms

The purpose of this appendix is to provide an overview of how the 
Kangaroo Connect alarm system works and what priorities are assigned 
to each alarm.  

Overview
The Kangaroo Connect pump has alarms that are broken into three 
different priorities: High Priority (Red Blinking Indicator Light), Medium 
Priority (Yellow Blinking Indicator Light), and Low Priority (Solid Yellow 
Indicator Light).  These alarms occur based upon feedback from 
different sensor inputs from the pump.  Key inputs for the alarms include 
the following:

• Motor Current
• Battery Voltage
• Upstream Ultrasonic Sensor Voltage
• Downstream Ultrasonic Sensor Voltage
• Magnetic Sensor Voltage
• Microprocessor Timer

The breakdown for each alarm is as follows:

• Pump Inactive Alarm

 Sensor Input:  Microprocessor Timer

  The pump uses the microprocessor timer to know when 10 minutes of 
inactivity has elapsed.

• Low Battery Alarm

 Sensor Input:  Battery Voltage

  The pump determines if the battery reaches a set low voltage level.  
When this voltage level is reached, the alarm will activate.

• Feed Bag Empty Alarm

  Sensor Input:  Upstream Ultrasonic Sensor Voltage; Downstream 
Ultrasonic Sensor Voltage

  The pump determines if there is a bag empty alarm if the downstream 
and upstream sensor voltage drops below a set minimum 
voltage level.

• Rotor Stuck Alarm

 Sensor Input:  Motor Current

  The pump determines there is a Rotor Stuck alarm when the motor 
current reaches a certain maximum level. 

• Patient Tube Blocked Alarm

 Sensor Input: Downstream Ultrasonic Sensor Voltage

  The pump will alarm for Patient Tube Blocked based upon voltage 
value levels it receives from the Downstream Ultrasonic Sensor.

• Supply Tube Blocked Alarm

  Sensor Input:   Upstream Ultrasonic Sensor Voltage; Downstream 
Ultrasonic Sensor Voltage

  The pump determines Supply Tube Blocked based upon the voltage 
values it receives from each sensor.  The Upstream Ultrasonic Sensor 
Voltage will reach a set minimum voltage level and the Downstream 
Ultrasonic Sensor Voltage will reach a maximum voltage level at the 
same time. 

• Cassette Dislodged Alarm

 Sensor Input:  Magnetic Sensor

  The pump will alarm for Cassette Dislodged 
when it a low voltage level is received from the 
magnetic sensor.

• Cassette Error Alarm

 Sensor Input:  Motor Current

  The pump will alarm for Cassette Error when motor 
current variation is below a set minimum level while 
the pump is running.

• Dead Battery Error Alarm

 Sensor Input:  Battery Voltage 

  The pump will alarm when the battery voltage 
reaches a set minimum level . 

Priority Handling of Alarms
In all cases, High Priority alarms are the most 
important and override any other alarm conditions.  A 
medium or low priority alarm will never disable a High 
Priority alarm.  Medium Priority alarms all have equal 
weighting.  There should never be a situation when 
medium priority alarms are occurring at the same 
time, so there is no need to assign a weighting within 
the medium alarm priority.

The pump never changes the priority of alarms based 
on situational or environmental conditions.  Alarm 
priority of the pump remains fixed.  Additionally, 
the pump does not change Alarm Signal Generation 
Delay or Alarm Condition delay as a result of 
situational or environmental conditions.  Finally, 
the pump does not change the characteristic of the 
generated alarm signals.  Below is the listing of alarm 
priorities for the pump:

High Priority

0: System Alarm Condition 

1: Dead Battery Alarm Condition

2: All Other Critical Alarm Conditions  

Medium Priority

3. All Error Alarm Conditions 

Low Priority

4. Low Battery Warning Alarm Condition 

5: Other Warning Alarm Conditions

In this case,  the number 0 represents the 
Highest Priority.
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Appendix C - Fluid/Occlusion Detection Overview

The Kangaroo Connect Enteral Feeding Pump uses 
dual ultrasonic sensors for fluid detection.  One 
sensor is positioned on the upstream side of the 
rotor and the other sensor is positioned on the 
downstream side of the rotor. The dual sensor system 
also provides the capability to distinguish between 
upstream occlusions, downstream occlusions and 
bag empty conditions. When an occlusion occurs in 
the tubing on the fluid supply side of the pump rotor, 
fluid will be evacuated from the upstream silicone 
tubing but not from the downstream tubing.  In this 
scenario, the pump will continually detect fluid at 
the downstream sensor, but detect no fluid at the 
upstream sensor.  As a result, a Supply Tube Blocked 
error will be generated.  When the fluid supply 
is exhausted (bag empties), fluid will drain out of 
the upstream tubing then out of the downstream 
tubing.  In this scenario, the pump will initially detect 
fluid on both sensors, then observe a period where 
there is fluid at the downstream sensor but not 
at the upstream sensor, and then finally observe 
no fluid at either sensor.  When this occurs, a Bag 
Empty error will be generated.  When an occlusion 
occurs in the tubing on the patient side of the pump 
rotor, the silicone tubing at the sensor will expand 
improving the conductivity of the signal through the 
fluid.  In this scenario, the pump will see a significant 
rise in the receive signal and issue a Patient Tube 
Blocked error.
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Manual Certification (after activation in BIOTECH MODE) 
The following procedure can be used to certify the pump.  It is recommended to conduct a performance test every 2 years, or as recommended by facility 
protocol.  The test certificate is included on the user manual CD as a separate document.

Test step 3
Wait for the circular progress indicator 
to stop moving, until you see the screen 
above. Once you have finished you will 
see the Test Passed screen. Contact 
Customer Service if you do not obtain 
a Test Passed result. Be sure to note the 
failure code on the screen. 

Test step 2
Press Start. You should see the Testing 
Pump screen above while the test is 
commencing.

Test step 1
To perform a Manual Certification of 
the pump, follow the instructions in 
the Entering BIOTECH MODE Section. 
The screen above will appear. The Test 
Pump screen above should be visible.

Load a standard feeding set filled with 
at least 50 mL of water. The feeding 
set should be pre-primed, with water 
visible in the downstream tubing.

Note: Upon successful completion of a Manual Certification, the Days Since Last Certification field in the  
BIOTECH INFO screen will be reset to zero.

fr
La pompe d’alimentation entérale Kangaroo™ Connect est une pompe d’alimentation entérale péristaltique rotative permettant d’offrir une alimentation 
entérale à un patient. Elle peut être programmée afin de perfuser en continu, en fonction d’une dose ou d’un bolus lorsqu’elle est utilisée conjointement avec 
les tubulures d’alimentation Kangaroo™ Connect.

La pompe d’alimentation entérale Kangaroo Connect a été conçue pour utilisation en milieu hospitalier, dans un environnement de soins de courte durée, de 
même que pour les soins de longue durée et pour les soins à domicile.  Elle a été conçue afin de satisfaire aux besoins définis par des conditions stationnaires 
et ambulatoires. 

La pompe Kangaroo™ Connect peut être utilisée autant pour les patients adultes que pédiatriques, dans la mesure où ils peuvent tolérer le débit et la précision 
de la pompe.

N’a pas été conçu pour utilisation avec des nouveaux-nés.

Passer en MODE BIOTECH
Le MODE BIOTECH est un emplacement de menu pour certains paramètres de la pompe; ces paramètres ne peuvent généralement être modifiés que par le 
personnel soignant ou un clinicien. Étant donné que les fonctions du MODE BIOTECH affectent la fonctionnalité essentielle de la pompe, ce mode est placé 
dans un endroit sûr pour éviter les changements accidentels apportés aux paramètres. Les paramètres disponibles en MODE BIOTECH incluent Dose, Bolus, 
KTO (« Garder le tube ouvert »), Ver. Paramètres, Langue et Économie d’énergie.

Paramètres Biotech:

Réglages par défaut Paramètres Réglages par défaut Paramètres

Mode Dose Hors tension Mode Économie d’énergie Hors tension

Mode Bolus Hors tension Ver. Paramètres Hors tension

Fonction KTO Hors tension Langue Sélection lors de la réception initiale

Pour accéder au MODE BIOTECH :

 1. Éteignez la pompe.
 2.  Mettez la pompe sous tension.
 3. Pendant le passage de l’animation, appuyez sur le bouton supérieur gauche. 

Le MODE BIOTECH ci-dessus devrait 
être visible. Appuyez sur le bouton Voir 
options pour passer à l’écran de sélection 
des fonctions.

Servez-vous des flèches pour sélectionner 
la fonction à activer.

Remarque : appuyez sur le bouton Voir 
informations pour savoir quelle est la 
dernière version installée du logiciel de 
la pompe.  

Une fois mise en surbrillance, appuyez sur le 
bouton Sélectionner pour activer la fonction. 
Un crochet devrait apparaître à côté de la 
fonction activée. Pour verrouiller le paramètre, 
vous pouvez soit appuyer sur le bouton 
Retour, puis sur le bouton Redémarrer 
lapompe, soit appuyer sur le bouton 
Alimentation pour éteindre l’appareil. Le 
nouveau paramètre sera conservé lors de la 
mise sous tension de la pompe.

A 18-4
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Attachment 19 – Human Factors Testing 

Human factors testing was conducted in two rounds.  The initial human factors test report which was 

submitted as attachment 11 of K143263 had been conducted in 2013, and identified a number of 

concerns.  Changes in the user interface, user manual, and user training were made, and supplemental 

human factors testing was conducted in 2015 to evaluate the effectiveness of the changes in resolving 

the concerns.  Below is a detailed discussion of each point identified in the original human factors 

testing, the change implemented to the UI, user manual, and /or training program, and the results of the 

Supplemental Human Factors testing.  The protocol and report for the Supplemental Human Factors 

Testing are provided as attachments 20 and 21 of this supplement to K143263. 

It is important to note that an enteral feeding pump is a prescription device.  Although it is often 

operated by a patient or lay care provider, the initial set up and training would always be provided by 

the responsible clinician (nurse, dietician, etc.). 

Task 1 – Mount pump to pole, hang and fill the feeding bag, set feeding rate and run pump. 

This task represents the normal routine that a pump user would follow when performing the daily set up  

for a feeding.  Task 2, “respond to feed bag empty alarm” is also a routine step in normal use.  Errors 

and close calls reported under task 2 in the supplemental human factors testing are reported in this 

section, because the steps involved were not specific to the empty feed bag alarm, but rather the 

sequence of steps that follow the alarm, which are common to task 1 

The following concerns were identified during the Original Human Factors testing associated with 

specific sub tasks within Task 1. 

a) Incorrectly setting the feed rate.   

Two of 81 participants confused the total volume to be delivered (dose) with the feed rate.  As a 

result the feed rate was set much higher than appropriate, which could lead to aspiration, a 

serious safety hazard for the patent.  In reviewing the actions and comments of the participants 

it was determined that they were confused by changing the pump mode between dose and rate 

modes. 

In addition, 1 of 81 participants incorrectly set the feed rate to 160 ml/hr instead of 375 ml/hr.  

This event was deemed a test artifact because the participant stated they had used the rate 

value from the training exercise rather than the value provided in the task instructions. 

The resolution for the confusion of dose vs. rate was to remove the Dose/Rate selection option 

from the primary menu, and place it within the Biotech Menu.  Biotech mode is a menu location 

for certain pump settings that should only be changed by the responsible clinician who has set 

up the pump for a specific patient, based on the feeding prescription written for that patient.  

Biotech mode also contains features that are intended to be accessed only as determined 

necessary by the clinician.  The specific instructions for Biotech Mode have been removed from 

the user manual and placed into a separate insert (attachment 18 of this supplement to 
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K143263).  The responsible clinician will provide the patient / lay caregiver with only the 

operating manual which is required for routine tasks.  Based on this change, the training that 

will be provided to the user (patient / lay caregiver) has been modified to remove references to 

Biotech Mode.  

Supplemental Human Factors testing was conducted to assure that users could readily 

understand how to use either Dose or Rate mode when presented with the pump already set up 

for a specific mode as would occur in actual use.  This supplemental Human Factors testing is 

provided in attachment 21 of this supplement to K143263.  None of the participants in the 

supplemental testing had any confusion regarding setting the feed rate (rate mode) and none 

had and confusion when setting rate and total volume (dose mode).  This modification to the UI 

was successful. 

One participant of the supplemental testing did have a close call when setting the feed rate. 

(referenced as Task #5 in the supplemental testing).  The buttons for setting rate are + and – to 

increase and decrease the value, which defaults to zero.  When setting a rate of 150, the 

participant initially overshot the desired set point, and then pressed the “-“ key to lower the 

number on the screen.  He stopped at 151 instead of 150.  The participant immediately 

recognized this error at the next screen (confirm settings), and corrected it before proceeding.  

The participant had thought he had pressed the “-“ key an additional time, but based on the 

video of the testing, he had not actually pressed the key before proceeding to the next screen. 

b) Disconnecting the feeding tube connector from the patient before priming. 

This step is common to all feeding pumps, and the failure to disconnect would result in air 

within the line being delivered into the patients GI Tract. The amount of air is limited to the 

internal volume of the feeding set tubing.  For the Kangaroo Connect feeding set the maximum 

amount of air that can be delivered during priming is 12.5 ml, which does not represent a 

significant clinical hazard for the GI tract (refer to Attachment 17 of the submission).  Failure to 

disconnect before priming could also result in the delivery of a small amount of extra enteral 

formula if the priming step occurs after a bag empty alarm.  The formula that is within the 

tubing downstream of the pump would not be counted by the pump as part of the feed 

delivered.  For the Kangaroo Connect feeding set the maximum amount of extra formula 

(overfeed) would represent 1% of the intended feed amount.  It should be noted that the 

inherent accuracy of the pump is +/- 5%, and the accuracy of the predicate device e-pump is +/- 

10%.  The incremental overfeeding related to failure to disconnect during priming is relatively 

small. 

 

18 of 81 participants in the original Human Factors testing did not disconnect the feeding set 

connector from the patient before priming.  The primary reason provided by the participants for 

making this error was the inconspicuous nature of the caution statement on the pump screen.  

The resolution for this issue was to have the screen change color when the caution statement is 

displayed.  Supplemental Human Factors testing was conducted to assure that the change was 

effective.  This supplemental Human Factors testing is provided in attachment 21 of this 
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supplement to K143263.  All participants in the supplemental testing recognized the need to 

disconnect prior to priming, however one participant did make an error.  This participant is an 

experienced pump user.  He started the priming step before disconnecting, then without 

prompting disconnected the set before completing the priming step.  He acknowledged that he 

realized in the middle of the priming step that he had made the error, he “just forgot”.  This 

modification to the UI is considered to be successful. 

 

c) Did not fill feed bag before priming 

6 of 81 participants  attempted to prime before filling or refilling the feed bag, the pump 

responded with an empty bag alarm at which point the user filled the bag and moved to the 

next step.  The pump provided immediate feedback allowing the user to correct their mistake.  

As defined in the test protocol, these events were categorized as “close calls”.  The result was a 

momentary delay in feeding.  The training program was enhanced to focus on the required 

sequence.  Supplemental Human Factors testing was conducted to assure that the improved 

user training was effective.  This supplemental Human Factors testing is provided in attachment 

21 of this supplement to K143263, this task is designated as task 1 in the supplemental testing.  

All participants in the supplemental testing correctly filled the feed bag before attempting to 

prime the pump.  This revision of the training was successful. 

 

d) Almost did not start feed 

2 of 81 participants did not initially start the feeding after performing the sequence of steps up 

to that point, the pumps were left in the “ready to feed” state.  The pumps will issue an 

inactivity alarm if the user has not initiated feeding within 10 minutes.  The pump provides 

feedback allowing the user to correct their mistake.  As defined in the test protocol, these 

events were categorized as “close calls”.  The result was a brief delay in feeding.  The training 

program was enhanced to focus on the required sequence.  Supplemental Human Factors 

testing was conducted to assure that the improved user training was effective.  This 

supplemental Human Factors testing is provided in attachment 21, this task is designated as task 

6 in the supplemental testing.  All participants in the supplemental testing correctly interpreted 

the inactivity alarm. 

 

During the Supplemental Human Factors Testing additional errors were identified during the sequence 

of steps defined as Task 1 that had not been reported as errors during the original human factors 

testing.  These issues are not related to the pump software, and are not resultant from the changes 

made to the UI to address other concerns. 

 

e) Potentially contaminated feeding bag or feeding tube connector 

One participant committed a total of three use errors in the handling of the feeding set which 

may have resulted in contamination of the feeding set.  Specifically, each time she filled the 

feeding bag, she put her mouth on the feeding bag and blew into the feeding set to open the 

bag before pouring in the formula.  Further she dropped the feeding tube connector on the 

floor.  The participant is an experienced user of a Zevex Infinity enteral feeding pump.  She 

Records Processed under FOIA request 2015-9915; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



A19-4 
 

stated that blowing into the feeding bag is part of her normal routine because the sides of the 

Zevex feeding bag are often stuck together.  Blowing into the feeding bag is not necessary or 

recommended with the Kangaroo Connect feeding bag.  Regarding dropping the feeding set 

connector on the floor, this participant stated that she normally would not drop the connector 

in an actual feeding situation, but she knew this was a simulated feeding.  The use errors 

committed by this participant are considered to be test artifacts, not related to the subject 

Kangaroo Connect feeding pump and pump sets. 

 

f) Setting the pump head height  

All peristaltic feeding pumps are designed to operate at a specific head pressure, in that the 

feeding container must be above the pump rotor to assure the fluid will flow into the tubing that 

surrounds the rotor as the rotor pushes the fluid downstream to the patient. The vertical 

distance from the rotor to the top of the liquid in the feeding container is called the head height, 

and this determines the pressure in the tubing at the rotor.  The pump flow rate calibration is 

determined at the head height specified by the pump manufacturer.  If the head height is above 

the intended value, the pump delivery rate will be slightly elevated (over delivery).  If the head 

height is below the intended value, the pump delivery rate will be slightly lower (under 

delivery).  For the Kangaroo connect pump, the intended head height is 10 inches, when 

measured from the top of the pump to the top of the liquid.  This requirement is communicated 

to the user by the graphic illustration shown below which is printed on the face of the feeding 

bag.   

 

The impact to delivery accuracy of having the pump head height above or below 10 inches is 

disclosed in Appendix A of the pump user manual, via the graph shown below. 
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One participant made an error in setting the pump head height.  The participant measured the 

10 inches from the bottom of the pump rather than the top of the pump as shown in the 

illustration, which resulted in an actual head height of approximately 6 inches, which would 

have resulted in an under delivery of approximately 0.4%.  The participant stated that she did 

see the graphical illustration on the feeding bag, but disregarded it because measuring from the 

bottom was easier.   After the test was complete, the participant’s mother who had 

accompanied the participant top the test informed the test staff that her daughter has cognitive 

difficulties, and “processes information rather slowly”.  The participant routinely uses a Zevex 

infinity pump at home, but does not measure the head height with that pump either, and is 

unaware that the Zevex pump also has a recommended head height.  This particular error is 

attributed to the participants cognitive difficulties.   

A number of participants who are experienced pump users performed the task of setting the 

head height correctly, but expressed surprise at the recommendation to measure head height, 

and were unaware that the operator manuals of their current pumps also recommended 
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measuring head height as part of pump set up.  In particular, one participant struggled to align 

the pole clamp (which holds the pump) at the location where the head height was at 10 inches, 

and had to move it several times before she was satisfied it was at 10 inches exactly.  Her stated 

normal practice with her current pump is to “just eyeball it”. 

We attribute these responses from the experienced participants to negative transfer, the task 

was asking the user to perform a step that they normally do not bother to perform.  It should be 

noted that the relative impact of head height to pump delivery accuracy with the Kangaroo 

Connect is not more significant than the existing pumps.   Should these users also choose to 

approximate the head height when using the Kangaroo Connect, the impact to delivery accuracy 

will not be highly significant.  A variance of 1 inch in head height equals a variance in delivery 

accuracy of +/- 0.07%. 

Other Tasks – Handling of alarms 

A number of tasks which were included in the original human factors represent evaluating the user’s 

response to a variety of error conditions.  The numbering sequence of these tasks was arbitrary, and 

does not imply any specific order.  The user errors associated with these tasks are presented below in 

the order in which they appear in the original Human Factors Test Report, which was attachment 11 of 

the submission.   

g) Unable to identify rotor 

5 of 81 participants did not check the rotor for blockage when presented with a “stuck rotor 

alarm”.  It was concluded that the primary reason for the difficulty was a lack of familiarity with 

where to find the rotor.  The resolution for this issue was to revise the text of the error message 

to instruct the user to remove the cassette, and then inspect the rotor.  Supplemental Human 

Factors testing was conducted to assure that the change was effective.  This supplemental 

Human Factors testing is provided in attachment 21 of this supplement to K143263, this task is 

designated as task 4 in the supplemental testing.  All participants in the supplemental testing 

recognized the stuck rotor error correctly, and were able to resolve it.  This modification to the 

UI was successful. 

h) Did not identify location of tube blockage 

4 of 81 participants struggled to identify the location of a tube blockage from the on screen 

error message.  The user feedback indicated that there was not one specific aspect that was 

causing confusion among the four participants.  A review of the existing error screens did not 

identify an opportunity to address the reported issues via on screen prompts, therefore the 

training program was expanded in this area.  Supplemental Human Factors testing was 

conducted to assure that the improved user training was effective.  This supplemental Human 

Factors testing is provided in attachment 21 of this supplement to K143263, this task is 

designated as task 3 in the supplemental testing.  All participants in the supplemental correctly 

recognized the location of the tube blockage, and were able to resolve it.  This revision of the 

training was successful. 
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i) Did not indicate need to replace feeding bag after 24 hours 

4 of 81 participants had difficulty identifying the icon that reminds users to replace the feeding 

set after 24 hours.  This icon is explained in the user manual.  The purpose of including the icon 

is to provide a reminder to the user, it does not require urgent attention, and will not prevent 

pump operation.  Based on the relative significance of the icon, it was concluded that the on 

screen prompt is appropriate, and the training program was expanded in this area. 

j) Did not Lock Screen 

2 of 81 participants had difficulty locking the screen.  The sequence of screen shots on the 

following page walks through the process of locking and unlocking the keypad.  The issue that 

was encountered in the human factors testing was that the specific users were not holding 

down the Lock button until the count reached zero, and the lock icon appeared on the screen.  

While this may have presented an initial challenge for some users, it is a simple process that can 

easily be mastered by the user with a very short learning curve.   

Given that enteral feeding pumps are frequently used in a home environment, the use of 

automated time outs can present the risk that the user will not be able to unlock the pump, 

which would prevent them from addressing routine matters such as pausing and restating the 

pump.  The user must be capable of both locking and unlocking the pump, which requires an 

equal level of complexity for both tasks to be effective at mitigating the hazards. 

A review of the existing on-screen feedback did not identify an opportunity to address the 

reported issues via on screen prompts, therefore the training program was expanded in this 

area. 
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k) Did not fully prime tube 

1 of 81 participants failed to finish priming the tubing fully before connecting the feeding 

connector to the patient.  This resulted in a small amount of air remaining in the tubing.  The 

auto-prime function brings the formula close to the end of the tubing,  at which point the user 

must hold down the prime button to bring the formula the remainder of the distance to the end 

of the tubing.  The participant had performed the auto prime step followed by the manual prime 

step as required, but stopped short of the fluid reaching the end of the tubing.  The participant 

understood the purpose of priming, and believed he had fully primed the tubing.  The 

participant does not routinely use a feeding pump, it is possible that the issue observed 

stemmed from a difficulty seeing the formula in the clear tubing.   

 

The total potential amount of air is limited to the internal volume of the feeding set tubing 

which remains after the auto-prime step has completed.  For the Kangaroo Connect feeding set 

the maximum amount of air that could remain after auto-prime is 15.83 inches, or 2.7 ml (refer 

to attachment 15 of the submission).  If the user never performed the hold to prime step at all, 

this would be the maximum amount of air that could be delivered, which does not represent a 

significant clinical hazard for the GI tract (refer to Attachment 17 of the submission).   

The auto-prime feature minimizes the risk of incomplete priming by bringing the fluid very close 

to the end of the tubing.  Given the wide variety of formula that are used, some variability in the 

priming behavior is inevitable (refer to attachment 15 of the submission).  The auto-prime 

feature intentionally stops short of the end of the tubing to avoid spilling of formula, which may 

present other hazards.  The vast majority of users had no difficulty in properly completing the 

priming step.  This hazard has been mitigated as much as possible. 

l) Did not remove cassette 

1 of 81 participants had difficulty removing the cassette from the pump when attempting to 

resolve a stuck rotor alarm.  This difficulty was attributed to the smooth profile of the cassette 

which made it difficult to grip the latch.  The result was a delay in feeding.   

 

The size of the thumb tab of the cassette was increased to improve grip.  Supplemental Human 

Factors testing was conducted to assure that the change was effective.  This supplemental 

Human Factors testing is provided in attachment 21 of this supplement to K143263, this task is 

designated as task 7 in the supplemental testing.  All participants in the supplemental testing 

were able to unload the cassette without difficulty.  This modification was successful. 

 

Conclusion 

The initial human factors testing identified issues with the user interface, the operator manual, and the 

training provided to users.  As a result, improvements have been made in the user interface, the 

operator manual and the training program.  Supplemental human factors testing has been conducted 

which has demonstrated the improvements achieved, and further demonstrates the suitability of the 

design of the Kangaroo Connect Feeding pump and pump sets. 
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