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510(k) Summary
Introduction MAY 1 2 2010
This summiary is intended to comply with requirements of the SMDA and2lICFR§807.92. FDA
may make this summary available to the public within 30 days following a finding of substantial
equivalence.

510(k) Applicant
Applied Physiologgy Pty Ltd
11 9 Willoughlby Rd., Crows Nest
2065 Sydiiey, NSW, Australia
Tel: +61 (2) 9956 '3838 / Fax: ±61 (2) 9439 2157

510(k) Correspondent
Robert N. Clark, President and Senior Consultant
Medical Device Regulatory Advisors, Inc.
13605 West 7th Ave., Golden, CO 80401 USA
Tel: 303-463-0900 / Fax: 303-558-3833

Date Prepared
April 30, 20 10

Trade Name of Device
Navigatoi I"

Common Name of Device
Computer. dia~gnostic, pre-programmed, single-function

Classification Name
Single fuaction pie-programmed diagnostic computer

510(k) Classification
Class 11 2 iCER 870.1435

Predicate Devices
The Navigator is substantially equivalent to the following predicate device(s):

*K072 735 PI'VUlsw/ PICCO 2

*K023 ,966I. i19COphIis Hemodynarniic Monitor

Device Description
The Naviga~tor is a physiologically integrated systemr designed to assist clinicians in the
manageacnitn of the systemic circulatory state in the critically ill patient.
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Indications for Use:
The Nav'igntor1 ,' is indicated for the acquisition, processing, and display of hemodynamie
parameter s, in order to assist the clinician in achieving and maintaining a prescribed target
hemodynainic stability.

Mean Systemic Filling Pressure (P.,) and Heart Efficiency (Eh) parameters are calculated by the
Navigator fioni Cardiac Output (CO), Mean Arterial Pressure (MAP) and Right Atrial Pressure
(RAP) dia:,. obtaiined directly from patient monitoring equipment, and other data obtained by
manual ejimniiicriaetry. The Navigator systemn provides a visual indication of the patient's
circulator>\ staILis in relation to predetermined goals.

Intendcd Use
The Naviuntor TM1 is valuable in any environment where resuscitation, stabilization and
optimiza, .on of hlemodynamic and oxygen metabolism is required. It provides clinicians with
monitori and 31Isu~pport information that assists with management of the circulatory state of*
criticall 1I inptenrts. The device provides clinicians with a graphical display of monitoring and
suppoit it.. .)rI 1ion as a visual aid in determining a patient's circulatory state. Navigator TM is

used in ct, ijunction with standard monitoring in the following environments including:

*High vc/r/ncy aid step-down units

*Elm, , (k//al/inents

* Colo ItolC

*Acute

This irnc: es a broad range of patients (between the ages of 15-90 and weights of 4O-150
kilog-rari With unstable circulations presenting to the intensive care unit (ICU) or critical care
units am2 0Se undergooing, or suffering from:

* Pic, >vi1 oPen heart suirgety.
* Prc, ~ , ci1 inc/jot surgety

* SeC(/ . , miells

* Drm I iclose

* Sepl! I ocR.

* e , 1,1

* Mj., I ls

* Ayl. mw/r.

* ~ Ilp. Wiishock

*Cal ijoc shoc k

The deN is applicable to critically ill patients requiring circulatory support in whom MAP,
RAP a': 0 arte being monitored regularly.

Risk rnlgement
This dc: hais been designed to either completely eliminate or mitigate known health hazards
associr! Ite the use of the device. Health hazard risk reduction has been accomplished by
rigorot, nl)icaitiorn of a risk management program according to standard ISO 14971:2007.
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Non-' 1ical Testing
Non-cl Ai testing was performed in order to validate the design against the company's
specific csign requirements, and to assure conformance with the following voluntary
standai ,

IEC 60( 0V-l: Medical Electrical Equipment - Part 1 : General Requirements for Safety (1 988),
includ iv tucnchnent I1( 199 1) & Amendment 2 (1995).
BS EN 01-1 -2:2002, incorporating amendment A 1:2006. This standard is identical with
EMC s aird IEC 60601-1-2:2001, incorporating amendment 1:2004: Medical electrical
equipnv - Pairt 1-2: General requirements for safety - Collateral Standard: Electromagnetic
Compa itY - Requirements and Tests (Edition 2:2001 with Amendment 1:2004).

Rigorot s ofitware verification and validation testing was successfully performed by an
indepci t scl-xware testing service. Testing included verification and validation to approved
Navigi lYsteni Requirements, Operational Requirements, and Data Processing Requirements.

The co intion of Electrical Safety testing, EMC testing, and Software Verification and
Valida ;)Iovide a high level of confidence that both the Navigator hardware and software are
at least aib and effective as the predicate devices.

Clinic; Testing
Applic t d\6)og>' Pty Ltd conducted multi-center, open, randomized, controlled human
clinicn Is in order to collect safety and efficacy data supporting Substantial equivalence.

Methic ogy:
Follo\\ TI erv,1 eligible patients were to be randomized on admission to ICU to receive care
guideu. ':ti~,iatojrTM or conventional care while CO was being monitored. All patients were to
be coil 110o the NavigatorTM. The screen of the patients in the control group xvas to have the
graphic :clion blank, the right hand side was to display actual values of MAP, CO and Right
Atrial I i:r.' (RA\P) as slaved from the bedside monitor, along with the patient's screening and
randon ion1 nu1m1ber and initials. The arm of the study to which the patient was randomized
(con trc viurmor 1~'), was also to be shown.

NurnL) subjects (planned and analyzed):,
Suffilci iicnts were to be consented to allow 100 patients to complete the study (50 in each
treatirt !ii). A total of 1 12 patients were enrolled into the study and formed the intent to treat
popula1 it these, 107 patients completed the study as planned. A total of 105 patients formed
the rmc A totem to treat (MITT) population (57 patients in the Navigatorrm arm and 48
patient lhe control arm) these being the patients connected to NavigatorTm with three hours or
more Liu

Effic-. cUt
The pr i idpoint was the average distance (mean standardized) to the central point of the
target ( Scrlar zone over the period the patient was connected to the Navigator-M.

The sit ~ nsmitted non-inferiority to Navigator over conventional care. There was no
statisti si,_nilicarnt difference between the two treatment arms with regards to the mean
standa- I7 distaince to the central point of the cardiovascular zone.

Safe' ! fs
All I 1. -,:s enrlolled in the study were included in the safety evaluation. Adverse events
were c: e, fr-om the time that the patient was connected to NavigatorTM until the follow up
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visit. S us idv erse events were collected from the time the patient was randomized until the
follo's isit.

Four h :-d ond thirteen (413) adverse events involving 99 patients (52 (88.1%) patients in the
NaviLE: 'in and 47 (88.7%) patients on the conventional care arm) were reported during the
studv.

The mll eqiuienIlv reported adverse events were anaemnia, hyperg-lycaemia, decreased
haerno it, Ilpotension and abnormal blood glucose. None of the adverse events experienced
by pat' ant the NavigatorTm arm or the conventional care arm of the study were considered to
have ai ionship to the device.

One 1p: \\s's Withdrawn from the study due to an adverse event (cardiac tamnponade
consiLl, o IC serious but not related to the device). Two patients died during the study due to
events idcied to be not related to the device.

Ten ( I vi c incidents Occurred during the study, but none were associated with any clinical
cornipV tii:. All occurrences were recognizable by the operator or physician, and necessary
correct ' Ie maC11:de in the production device. These inc idents fellI into the fol lowing
categoii

* , 1K <n ces of Navigator scr-een button. or settings that did not function as intended These
0CC L .L oel r ecognizable by the operator.

Foil cwWf UwS of data communication problems with per ipheral equipment or failure to display
(tw ~~i/)cial/YIequipment.

* 0), *1wilr ~inGnzctee perdt eicrrcl oiindo -a n
ste rn/k/Icitnof AlAP,CO and CIreadings.

a* m Ow c',ince' ,*'here adiscrepancy was reported withAMAP display w~hen an aortic balloon putmp
lit) IL.

Thirt* , serious adverse events involving 24 patients (1 2 on the NavigatoriM arm and 12
on the onalI care armn) were reported during the study. No serious adverse events were
consit. c device related.

Revie\ cisc events Per treatment group, suggested no trends in the presentation (type,
frequlCj' Neverlity) of adverse events per study arm.

Con c
The s-t 'nsirated non-inferiority to Navigator over conventional care. There was no
statist ., xilicant difference between the two treatments arms with regards to the mean
stand: . stance to the central point of the cardiovascular zone.

The in: ol'adverse events and serious adverse events was comparable across the two study
arms. 's ads in the type, frequency or severity of event. No adverse or serious adverse
events isidered to be related to NavigatorTM.

Devic Is which occurred during the study were not associated with any clinical
corrp i:Idl did not impact on patient safety.
Data 1t[lie use of NavigatorTM is safe when compared to conventional [CU care.

Sub6- I E~quivalence
Applie, ]ov Pty Ltd believes that the Navigator is safe and effective when used as
instraic ivlgebeand trained personnel. Navigator performs at least as safely and
effect k'nventional care using predicate devices, and is therefore substantially equivalent
to the i. rkcted predicate device(s).
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Applied Physiology Pty., Ltd. MAY 12 2010
~~~~c/o-Mr.-RobertN.-Clark--- __ _______

President and Senior Consultant
Medical Device Regulatory Advisors, Inc.
4251 Kipling Street, Suite 565
Wheat Ridge, CO 80033-2899

Re: K092219
Device Name: NavigatorTm Clinical Guidance System
Regulation Number: 21 CFR 870.1435
Regulation Name: Single fuinction pre-programmed diagnostic computer
Regulatory Class: Class 11 (Two)
Product Code: DXG
Dated: April 30, 201 0
Received: May 7, 2010

Dear Mr. Clark

We have reviewed your Section 5 1 0(k) premarket notification of intent to market the device
referenced above and have determined the device is substantially equivalent (for the indications
for use stated in the enclosure) to legally marketed predicate devices marketed in interstate
commerce prior to May 28, 1976, the enactment date of the Medical Device Amendments, or to
devices that have been reclassified in accordance with the provisions of the Federal Food, Drug,
and Cosmetic Act (Act) that do not require approval of a premarket approval application (PMA).
You may, therefore, market the device, subject to the general controls provisions of the Act. The
general controls provisions of the Act include requirements for annual registration, listing of
devices, good manufacturing practice, labeling, and prohibitions against misbranding and
adulteration. Please note: CDRJH does not evaluate information related to contract liability
warranties. We remind you, however, that device labeling must be truthful and not misleading.

If your device is classified (see above) into either class II (Special Controls) or class III (PMA),
it may be subject to additional controls. Existing major regulations affecting your device can be
found in the Code of Federal Regulations, Title 21, Parts 800 to 898. In addition, FDA may
publish further announcements concerning your device in the Federal Register.
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Please be advised that FDA's issuance of a substantial equivalence determination does not mean
that FDA has made a determination that your device complies with other requirements of the Act
or any Federal statutes and regulations administered by other Federal agencies. You must
comply with all the Act's requirements, including, but not limited to: registration and listing (21
CFR Part 807); labeling (21 CFR Part 801); medical device reporting (reporting of medical
device-related adverse events) (21 CFR 803); good manufacturing practice requirements as set
forth in the quality systems (QS) regulation (21 CFR Part 820); and if applicable, the electronic
product radiation control provisions (Sections 53 1-542 of the Act); 21 CFR 1000-1050.

If you desire specific advice for your device on our labeling regulation (21 CER Part 801), please
go to littp://www.fda.gov/AboutFDA/CenitersOffices/CDRHICDRHOffices/ucmn II 5809.htrn for
the Center for Devices and Radiological Health's (CDRH's) Office of Compliance. Also, please
note the regulation entitled, "Misbranding by reference to premarket notification" (21 CFR Part
807.97). For questions regarding the reporting of adverse events under the MDR regulation (21
CFR Part 803), please go to
http://www. fda.gov/MedicalDevices/Safetv/ReportaProblem/default.htm for the CDRH 's Office
of Surveillance and Biometrics/Division of Postmarket Surveillance.

You may obtain other general information on your responsibilities under the Act from the
Division of Small Manufacturers, International and Consumer Assistance at its toll-free number
(800) 63 8-2041 or (301) 796-71 00 or at its Internet address
http://www.fda. gov/MedicalDevices/ResourcesforYou/Industry/default.hiti.

B2amD. z ckerman, M.D.

Division fCardiovascular Devices
Office of Device Evaluation
Center for Devices and

Radiological Health

Enclosure



Indications for Use
5 10(k) Numiber (if known): <0O9 ZZI I
Device Namne: -Navipator-TM

Indications for Use:

The Navigator-T M is indicated for the acquisition, processing, and display of hemodynamnic
parameters, in order to assist the clinician in achieving and maintaining a prescribed target
hemnodynarniic stability.

Mean Systemnic Filling Pressure (P9,5) and Heart Efficiency (El,) parameters are calculated by the
Navigator fromt Cardiac Output (CO), Mean Arterial Pressure (MAP) and Right Atrial Pressure
(RAP) data, obtained directly fr-om patient monitoring equipment, and other data obtained by
manual clinician entry. The Navigator systemn provides a visual indication of the patient's
circulatory Status in i-elation to predetermined goals.

Prescription Use X AND/ORk Over-The-Counter Use _____

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

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

Concurrence of CDRH, Office of Device Evaluation (ODE)

510(k) Number 'o
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