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MEMORANDUM OF ASSIGNMENT OF PATENT RIGHTS

WHEREAS HEARTLINK NA PATENT CORPORATION of Bridgetown, Barbados
("ASSIGNOR") is the owner of certain inventions related to a METHOD FOR DIAGNOSING
PSYCHIATRIC DISORDERS (the "INVENTIONS"), as disclosed in PCT Application No.
PCT/AU98/00252 filed on 14 April, 1998, United States Patent No. 6,245,021 issued June 12,
2001, and a Canadian Patent Application filed on or about January 27, 2000 as a national
continuation of said PCT Application (collectively the "APPLICATIONS");

AND, WHEREAS IFEM-CTAC LIMITED (the "ASSIGNEE"), with an address of PO Box 957,
Offshore Corporations Centre, Road Town, British Virgin Islands, is desirous of acquiring and
confirming that it has acquired all right, title and interest in the United States of America and
Canada, in and to the said INVENTIONS, including without limitation all right, title and interest
in the United States of America and Canada in, to and ‘under said APPLICATIONS from said
ASSIGNOR;

NOW, THEREFORE, in consideration of US$400,000 paid to the ASSIGNOR by the
ASSIGNEE under the terms of an Intellectual Property Rights and Subsidiary Assignment
Agreement dated February 20, 2007, and other good and valuable consideration paid to
ASSIGNOR by ASSIGNEE, the receipt and sufficiency of which is hereby acknowledged by
ASSIGNOR, ASSIGNOR hereby confirms that it has sold, assigned and transferred, and by these
presents does hereby sell, assign and transfer to ASSIGNEE the entire right, title and interest in
the United States of America and in Canada in and to said INVENTIONS, including without
limitation: ‘

(a) all right, title and interest in the United States of America and Canada, to and
under said APPLICATIONS and any registration issuin g thereunder and any other
patents for such INVENTIONS;

(b)  the right to file additional patent applications in any country for said
INVENTIONS, and to do so in its own name (hereinafier "ADDITIONAL
APPLICATIONS™);

(c) all right, title and interest in the United States of America and in Canada in any
and all existing or future substitute, divisional, continuation or
continuation-in-part patent applications deriving directly or indirectly either in
whole or in part from such APPLICATIONS or such INVENTIONS and any of
such ~ ADDITIONAL. ~ APPLICATIONS  (hereinafter "DERIVATIVE
APPLICATIONS™);

(d) all right, title and interest in the United States of America and in Canada, in, to

and under all patents granted directly or indirectly on or as a resuli of the
APPLICATIONS, any of such ADDITIONAL APPLICATIONS and any of such

(-

Davis: 18021932

PATENT
REEL: 019419 FRAME: 0021



DERIVATIVE APPLICATIONS, and any reissues, renewals or extensions
thereof;

(e) the right to claim benefits available in any country under the nternational
Convention For The Protection of Industrial Property, and any like treaties or
laws; and

)] the right to claim and to the benefit of any priority dates established by the
INVENTIONS or the APPLICATIONS.

the same to be owned, held and enjoyed by ASSIGNEE, its successors, assigns and legal
representatives, as fully and exclusively as it would have been held and enjoyed by ASSIGNOR
had this sale, assignment and transfer not been made.

ASSIGNOR hereby agrees that this assignment shall be binding upon their successors, assigns
and legal representatives.

AND ASSIGNOR hereby covenants and agrees to do all such things and to execute or obtain
execution without further consideration of such further lawful documents, assurances,
applications and other instruments as may be reasonably required to make and prosecute any and
all patent applications in the United States of America and in Canada on said INVENTIONS, to
enforce any patents arising from or out of the INVENTIONS, the APPLICATIONS and any and
all patents in the United States of America and Canada on said INVENTIONS, and to confirm in
the ASSIGNEE or its successors and assigns, legal title in the United States of America and
Canada to said INVENTIONS, the APPLICATIONS, all DERIVATIVE APPLICATIONS and
ADDITIONAL APPLICATIONS and all United States patents and United States applications,
Canadian patents and Canadian patent applications, on said INVENTIONS,

A\
1}/_
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IN WITNESS WHEREOQF, ASSIGNOR has caused this Memorandum of Assignment to be
executed at the locations and on the dates set out below and with effect as of February 20, 2007,

WITNESS

(Signature)” HEARTLINK NA PATENT
E Por CORPORATION

(Print Name) E{’W
Wt wcwntory , 2809-68¢ Brrrny 16 =2l Signatory,
VArcoery ot )

(Address) )

IFEM-CTAC LIMITED hereby accepts the foregoing

assignment. . |

By: - Print Name: /Q(CH/E]’ 720 7?%/\/ j‘/\/
(signature) (date)

Its:

Dhavis:1802195.2
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AFFIDAVIT OF EXECUTION

I /6"'/‘«\// ? ﬂM , whose full post office address s

1828 - 989 Fodyon. $7- Uancowr ZC. LE2 28/ , MAKE OATH AND SAY:

L. That T am OO %D 10Cp52 1 > an authorized signatory of HEARTLINK NA
PATENT CORPORATION, one of the parties named in the Memorandum of Assignment dated
with effect as of February 20, 2007 relating to the assignment of inventions set out in:

(@) PCT Application No. PCT/AU98/00252 filed on 14 April, 1998,

(b) United States Patent No, 6,245,021 issued June 12, 2001, and a Canadian Patent
Application filed on or about J anuary 27, 2000 as a national continuation of said
PCT Application (collectively the "APPLICATIONS");PCT International
Application No. PCT/US00/24920 filed 12 September 2000;

(b) United States Patent No. US 6,338,682 B1 issued January 15, 2002: and
(c) a Canadian national filing of said PCT Application
to IFEM-CTAC LIMITED.
2. I'have read and understood the Memorandum of Assignment and the signature thereon is

my own and was applied as my free act and deed and on behalf of and with the knowledge,
approval and authority of HEARTLINK NA PATENT CORPORATION.

SgVOR.N before me at VevcCowune
i

| _H dayof M\ , 20%;8.

Signature
A Np#iry Public and Commissioner for
taking oaths in and for the Province of British
Columbia

{ inse;:t_k name and contact details hq.ligw]

e te
IS & COMPANY
BEQR‘.IISTERS & SOLICITORS
28th Floor - 666 Burmard St
+, Vancouves, B.C. V6C 227
., BeTat .

o ol
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CHAIN OF TITLE:

HEARTLINK PATENT RIGHTS
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B

|

v,

Chain of Title

1. Assignment of patent rights from Hans George Stampfer to HeartLink Pty Litd., date July
19, 1999, effective April 10, 1997;

!\)

Australian Patent Application PO 6166, filed April 11, 1997 by HeartLink Pty Lid,

3. Assignment of rights from HeartLink Pty Ltd. to HeartLink World Patent Corporation,
effective June 1, 1999,

4. Assignment of North American and Canadian rights from HeartLink World Patent
Corporation to HeartLink N.A. Patent Corporation, effective June 1, 1999,

5. Licence of rights from HeartLink N.A. Patent Corporation to HeartLink Canada (1999) Inc.
dated December 31, 1999.

VANSOL Library:197508.1
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\

NOTARIAL CERTIFICATE

TO WHOM IT MAY CONCERN:

1, GARRY EVAN SAME, of Perth, Western Australia, Australia, Notary Public,

duly admitted and sworn, HEREBY CERTIFY AND ATTEST:

THAT the photocopy of the Deed of Assignment between HANS GEORGE
STAMPFER and HEARTLINK PTY LTD (ACN 076 507 992) which Deed is
dated the 19" day of July 1999 annexed hereto and signed by me is a true
photocopy of the aforementioned Deed of Assignment as sighted by me on this

date.

GIVEN under my hand
and official seal the 7™
day of February 2000

~ GARRY EVAN SAME

Notary Public
Perth, Australia

St st st

| PATENT
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DEED BETWEEN

HANS GEORGE STAMPFER
-and -

HEARTLINK PTY LTD

FPATENT AHD TRACEMARKCATTORNETS Bl 1525

? Wray & Associates

pﬁ
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THIS DEED made this 19th dayof =~ July 1999 and
effective from 10 April 1997, l

BETWEEN

HANS GEORGE STAMPFER of 33A Owen Road, Darlington, Western
Australia, Australia 6070 (“the Assignor”)

AND

HEARTLINK PTY LTD an Australian Company of Level 1, 10 Kings Park
Road, West Perth, Western Au-stra_'l_ia, Australia 6005 (“the Assignee™)

RECITALS

A The Assignor is the inventor of an invention entitled “Method for
Diagnosing Psychiatric Disorders” (“the Invention”) which is the
subject of Australian patent applications PO 6166 and 68141/98 and
Intern atioﬁal patent application PCT/AU98/00252.

B. By virtue of an earlier agreement between the Assignor and the
Assignee, the Assignor assigned his entire right, title and interest in
and to the Invention and of in and to any Letters Patent which may

be granted therefor either to the Assignor as the Inventor or to the
Assignee as Assignee together with the right to seek patent protection
in respect of the Invention to the Assignee (“the earlier Agreement™).

C. In the premises the parties hereto have agreed to execute this deed to

supplement and confirm the earlier Agreement.

NOW BY THIS DEED

in conﬁimatibn of the earlier Agreement, the Assignor does hereby seli,
assign, transfer and make over unto the Assignee all his entire right, title
and interest of in and to the Invention with full power to the Assignee or his

REEL: 01 9 FRAME: 0030




assig'ns to apply for and/or obtain Letters Patent in Australia and/or
elsewhere: and the Assignor shall, at the expense of the Assignee or his |
assigns, execute and do all such documents and thmgs as may be necessary
or proper for legally vesting in the A551gnee or hls assigns the full benefit of
the Inventmn and of a.ny Letters Patent Whlch may be g'ranted therefor

either in Austraha and/or elsewhere
EXECUTED BY THE PARTIES AS A DEED
:TbY the above named )

. HANS GEORGE STAMPFER A

_,'_m the RYESE

 HEARTLINK PTY LID was
T afﬁxed in- ac:cordance.mth 1ts

__"Dl_rector S / B

-Direc_tor/see*e*é?f.f -
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Patent Oﬁice"s” :
Canberra .
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(. : ' P/00/00S PR/5/01

L

AUSTRALIA | PATENT OFFICE

Patents Act 1820

PROVISIONAL _SPECIFICATION

Invention Title: "Method for Diagnosing Psychiatiic Disorders”

The invention is described in the following statement:

1 PATENT
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. e o P

The present invention relates to a method for diagnosing psychiatric disorders
s 'using a subject's heart rate pattern and more particularly to a method for
diagnosing psychiatric disorders by monitoring a subject’s circadian heart rate

pattern.

Fl 5 It has long been recognised that anxiety is associated with elevations in heart
rate. However, whilst elevated heart rate may be a sympiom of anxiety, the
M: present invention is based on the surprising discovery that a subject's heart rate

pattern provides useful information regarding the subjects psychiatric status. -

The present invention seeks o provide a method for diagnosing psychiatric

10 disorders or to at least provide a diagnostic method that may provide objective
indications of clinical change and contribute to the diagnostic assessment of a

subject.

l_ Thus, the present invention provides a method for diagnosing a psychiatric

disorder in a subject, the method comprising the steps of: measuring the
15 subject’s heart rate pattern and; comparing said pattern with at least one

reference heart rate pattern indicative of a psychiatric disorder.

The present invention is based on the identification of a psychophysiological

correlation between heart rate pattern and psychiatric status. In this respect, it
H , has been found that certain clinical states are consistently associated with

20 distinetly different heart rate patterns.

The heart rate pattern may be measured over a variety of time periods.
PreferaB!y, the heart rate pattern is a circadian heart rate patiern, in that it is
measured over a 24 hour period. Whilst the entire circadian heart rate pattern
H may be used in the method of the present invention, certain portions of the
( o5 circadian heart rate pattern may also be used to diagnose psychiatric disorders.
In this respect, some psychiatric disorders may be identified via characteristic

patterns within the circadian heart rate pattern.

PATENT
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Thus, ihe present invention also provides a method for diagnosing a psychiatric
disorder in a subject, the method comprising the steps - of: measuring the
subject’s circadian heart rate patiern or a portion thereof and; correlating said
pattern or portion thereof with at ieast one reference circadian heart rate pattern

5 or portion thereof indicative of a psychiatric disorder.

When the method comprises the measurement a portion of the circadian heart
rate pattern the portion measured may be varied provided the portion is capable

of exhibiting a pattern that correlates to a psychiatric disorder.

~

The heart rate pattern of a subject whilst asleep and during the transition from
10 being awake to asleep and asleep to awake may be particularly useful in the
method of the present inVention. Thus, when the method comprises the
measurement a portion of the circadian heart rate pattern, the portion of the
circadian heart rate patiern is preferably the sleep portion and in particular the

sleep portion including the transition of the subject into and out of sleep.

15 The heart rate pattern may be measured in a variety of formats. Preferably, the
heart rate pattern is measured as beats per minute over time. Alternatively, the
heart rate pattern may be measured as a difference plot which reflects variations
or fluctuations in heart rate. When the heart rate pattern is a difference plot, the
difference plot is preferably a plot of [heart rate (t+1) - heart rate ()], where tis

20 time in minutes, over time.

Of course, the heart rate pattern of a subject may be measured in a plurality of
formats and the plurality of formats may be used together to diagnose
psychiatric disorders according 10 the method of the present invention. Thus,

the present invention also provides a method for diagnosing a psychiatric

! o5 disorder in a subject, the method comprising the steps of: measuring the
subject's heart rate pattern in a plurality of formats, such as beats per minute
over time and [heart rate (t+1) - heart rate (t)], where t is time in minutes, over
time and: comparing the patterns of said plurality of formats with a plurality of

reference heart rate patterns indicative of a psychiatric disorder.
PATENT
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The method of the present invention may be computerised. In this respect, a
subject’s heart rate patiern may be measured and recorded in a form that allows
it to be cross-checked with a database of heari rate patterns indicative of

psychiatric disorders.

Thus, the present invention also provides a method for diagnosing a psychiatric
disorder in a subject, the method comprising the steps of: measuring the heart
rate pattern of the subject and; comparing said pattern with at least one
reference heart rate pattern indicative of .a psychiatric disorder wherein the

-

reference heart pattern is provided in a compuierised database.

The subjects heart rate pattern may be measured in a variety of ways.
Preferably, the subjects heart rate is measured with a monitor that is unobtrusive
and leaves the person freely ambulant. For example, the heart rate pattern may
be measured using a POLAR® Sport Tester monitor ( ® registered trade mark of

Polar Electro Oy).

The reference heart rate patterns of the present invention may be varied and
may be developed by a person skilled in the art by collecting data from a
sufficient number of patients with psychiatric disorders to determine a typical

pattern.

When the heart rate pattern is a circadian heart rate pattern, the reference heart
20 rate pattern may be selected from those illustrated in the examples and in

particular those patterns illustrated in Figures 1 to 4.

The present invention may be used to diagnose a variety of psychiatric
disorders. For example, the method of the present invention may be used to
diagnose a psychiatric disorder selected from the group comprising; General

25 Anxiety Disorder (GAD}, Panic Disorder (PD), Obsessive-Compulsive Disorder
| (OCD), non-psychotic Major Depression, Somatoform Disorder (hypaochondriacal
type), Delusional Disorder (paranoid and somatic type) and acute

Schizophreniform Disorder. .

PATENT
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Heart rate patterns may be affected by a range of factors. Some factors may
produce noise that may hamper the interpretation of the heart rate patiern, which
is clearly undesirable. To assist in accclunting for and thus negating the effects
of noise, the method of the present invention may further comprise the recordal
of a subject’s activities throughout the time the subject is being subjected to the

method.

Thus, the present invention provides a method for the diagnosis of a psychiatric

disorder in a subject, the method comprising the steps of: measuring the

subject's heart rate paitern; comparing the sub}ect’s heart rate pattern ‘with a

) 10 record of the subject's activities and; comparing said pattern with at least one
i' reference heart rate pattern indicative of a psychiatric disorder wherein the
comparison of the subject's heart rate pattern with the record of the subjects

{ activities aliows for the effects of noise in the subject’s heart rate pattern to be

negated.

15 Preferably, the record of the subject’s activities comprises a daily diary that is
completed by the subject when being subjected to the method of the present

invention.

The present invention may also be useful for monitoring the effectiveness of a

particular treatment administered to a subject suffering from a psychiatric

20 disorder.

Thus, the present invention also provides a method for assessing the
effectiveness of a treatment for psychiatric disorder, the method comprising the

steps of: measuring the subject's heart rate pattern before and during said

treatment and; comparing said patterns for changes to determine the

[ 25 eﬁectiveneés of the treatment.

“( Preferably, the treatment is a drug treatment in which the drug is administered to

the subject. For example, the drug treatment may involve the administration of a

drua selected from the group comprising; benzodiazepines; anti-depressants
il g P PInes: ABATENT
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such as Selective Serotonin Reuptake Inhibiters (SSRI's), Tri-cyclic
Antidepressants (TCA's) and Reversible Inhibitor of Monoamines (RIMA's); and

sertraline.

The present invention will now be described with reference to the foliowing
examples. The description of the examples in no way limits the generality of the

preceding description.

The data presented in the examples illustrate the relationship between circadian
pattern of heart rate and psychiatric disorders. The independent variable in the
examples was an ACTIVE axis | DSM-IIIR disorder ("lliR” - revised third edition
of the diagnostic manual published by the American Psychiatric Association); the
dependent variable, 24MAHR. Efforts were made 'to control for a number of
possible confounding influences on heart rate. All subjects were given careful
instructions in diary keeping. The diary consisted of a single card with provision
for hourly ratings of potentially confounding influences that included: physicai

exertion, intake of tea/coffee/alcohol/nicotine and social interaction.

Only certain diagnoses were studied. The aim was to select readily diagnosed
states between normality and psychosis and the following were included;
Generalized Anxiety Disorder (GAD), Panic Disorder, Obsessive-Gompuisive
Disorder (OCD), non-psychotic Major Depression, Somatoform Disorder
(hypochondriacal type), Delusional Disorder (paranoid and somatic type) and

acute Schizophreniform Disorder.

Clinical subjects were selected from consecutive admissions o an adult
psychiatric unit of a large teaching hospital. Normal control subjects (without
any history of psychiatric illness) were obtained from students, nursing, clerical
and medical staff. Patients were included in the study initially if they satisfied
DSM-IIIR criteria for one of the above listed axis | disorders. Age was restricted
to 18-65. Subjects were required to be physically healthy and were excluded, if

after full physical examination and relevant laboratory investigations, there was

PATENT
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evidence of any physical disorder that might affect heart rate. Subjects were

also excluded if there was any evidence of recent alcohol and illicit drug abuse.

Whilst efforts were made to select subjects who had not taken any medications
within two weeks of admission, those who had been taking medications were not
excluded if at the time of recording, they showed clear evidence of an active axis
[ disorder included in the study. Medication histories were recorded in all cases
| and the inclusion of both medication free subjects with-those who had been or
< were taking medication at the time of recording, gave the opportunity io examine

-

medication effects in each diagnostic category.

li» 10  Measures of 24 hour, minute average heart rate (24MAHR) were obtained with
the use of a POLAR Sport Tester monitor. Data acquisition is unobtrusive and

leaves the person freely ambulant. A pre-study comparison was made between

data obtained with -a Polar and conventional Holter monitor. Simultaneous

| recordings were obtained from normal subjects and it was found that correlations

15 of 0.97 and greater, obtained between the two sets of data. Similar findings

were reported by Treiber et al (1989) who found that the correlation between a
Sports Tester and conventional ECG monitor varied from 0.97 to 0.99.

The number of serial recordings per subject ranged from 2-10, with a rounded

mean of 3 per subject. The purpose of taking serial recordings, was to examine
20 the extent of intra-subject variation in circadian activity, depending upon changes
' in ‘mental staté. Typically, serial recordings were obtained every third day.
Diagnostic reassessment was undertaken prior to each serial recording. As data
were obtained over more than two vyears, it was possible to obtain serial
recordings over relatively Iohg periods in a percentage of subjects who were

W[ 25 readmitted during this period.

Whilst plots of heart rate v's time of day can reveal the qualitative aspect of

circadian activity at a glance, it is difficult to quantify this temporal aspect in a

—

numerical form and there are certain difficulties in creating composite group

- data. There are a number of pitfalls in simply averaging the data. There are
| PATENT
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obvious changes in heart rate depending on whether a person is awake or
asleep (see Figure 1) and there is considerable variation in the sleep habits of
different individuals - both in terms of when they go to sleep and the length of
time they usually sleep. Hence, if one were to simply average group data, the
resulting average would inevitably be confounded by overlapping segments of
sleep/awake activity between subjects. Also, potentially relevant transient
changes, such as a sudden elevation or reduction in heart rate during sleep and
awake periods, would tend to become degraded or ‘lost’ with a\'reraging. Hence
averaging is not an appropriate method of group data reduction for comparing

patterns of circadian activity between different diagnoses.

A comparison of the qualitative aspect requires a pattern classification of
individual recordings in terms of particular ‘morphological’ features. This was
the approach taken in the examples. Individual records of 24MAHR were
superimposed on a VDU and classified into different pattern types, based on
their circadian morphology. A frequency count was then made, of the pattern
types found in each diagnosis and a Chi-square test applied to see if ahy

particular pattern predominated.

Findings are presented below; Example 1 describes qualitatively different
circadian patterns and illustrates how these data can provide clinically useful
information. Example 2 shows the resulis of group data analysis and includes

an analysis of medication effects.

EXAMPLE 1

Measures of 24MAHR provide a time history of two broadly different, but

compiementary, aspects of circadian activity. The first aspect, which is clearly

evident in time plots of the raw data, consists of the broad contours of activity
that are created by changes in the baseline mean around which minute pulse

' rates vary. The second aspect is revealed in a variability or difference plot,
PATENT

REEL: 019419 FRAME: 0041




-9-

[pulse rate (t+1) - pulse rate (t), with t in minutes}, and consists of the changing
trends in minute pulse variation that are to some extent independent of the
broad mean contours. These two complementary aspects are illustrated in
Figure 1, which shows typical examples of three broadly different circadian
patterns. The patterns illustrated in Figure 1 were found commonly in subjects
with General Anxiety Disorder (GAD), non-psychotic Depression (DEP) and
normal subjects (NOR).

Plots of the corresponding first differential, are shown on the right. The
respective 24 hour scalar means [i'] and [Xd], in beats per minute (BPM), are

shown at the end of each plot. The 'plots on the left show visibly obvious

differences in the broad circadian pattern or architecture, particularly in the
pattern of activity extending over the sleep period. The sleep period is most
clearly defined in normal data. There is a rapid decline in heart rate at the onset
of sleep, an equally rapid rise on waking and a relatively flat pattern of low rate
activity in between. By comparison, GAD data, show a well defined, large
elevation of heart raie on waklng, but no rapid decline to mark the onset of
sleep. Instead, there is a progressive decline from awake rates to the lowest
rates, just before waking. The opposite occurs in subjects suffering from
Depression (DEF). Typically in these subjects the onset of sleep is marked by a
reiatively rapid decline in heart rate, that is followed by a fiuctuating, but
progressive elevation towards awake levels, without a clearly defined transition
-from sleep to waking. In GAD, heart rates are relatively high at the onset of

sleep and at théir lowest just before waking. In DEP it is the reverse.

Turning to the first differential plots on the right of Figure 1, it can be seen that
"- o5 normal data show the lowest differential mean of 3.4 BPM and the highest value
of 7.0 BPM occurs in GAD. - However, it should be noted that the 24 hour mean
(X) is not a reliable indicator of the amount or pattern of minute pulse variation.
+ That is, the changes in minute pulse variation are to some extent independent of

the broad contours of activity.
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More generally, it can be seen that these differential plots aiso reveal something
of a circadian pattern, which is created by variation in the amount of activity at
different times of the day. Again, this architecture of circadian variation is most
clearly defined in normal data, which show a clear reduction in pulse variation at
the onset of sleep, followed by a visibly reduced jevel of activity during the sleep
interval and a return to pre-sleep levels on waking. By comparison, Depression
shows only a brief period of reduced activity at the onset of sleep, followed by a
rapid return to pre-sleep activity, even while the mean trend is still below the pre-
sleep awake values. GAD data show a discernible reduction in sleep fr‘iCti\ii’fy
similar to what is evident in normal data, but the reduction is less obvious and

there is a much greater amount of activity during the sleep interval.

More generally, and compared io normal, the data for GAD and Depression
show more spiking throughout the 24 hour period. The differences in activity
extending over the sleep period, in both the broad mean contours and amount of
minute pulse variation, are regarded as particularly significant, in that one would
expect the least number of confounding influences during sleep. The evident
differences over this period are likely to be particularly valid indicators of genuine
physiological differences between these states.  Apart from qualitative
differences, the data in Figure 1 also show quantitative differences in the 24 hour

means indicaied at the end of each plot.

Figures 2a and 2b, show further typical patterns associated with Depression
(Figure 22) and GAD (Figure 2b) and their corresponding 24 hour means. It can
be seen that typical GAD and DEP patterns can extend over a range of baseline
offsets and whilst the 24 hour mean is usually found 10 be lower in Depression
than GAD, Figures 2a and 2b show that this is not always the case. It can be
seen that the 24 hour mean of 94 BPM for the top plot in Figure 2a is
significantly higher than the 24 hour mean of 76 BPM for the bottom plot in
Figure 2b. This shows that the qualitative differences between these two
patterns, cannot be explained simply by quantitative differences in thg 24 hour
mean. This does not mean that quantitative differences within and between

PATENT
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{ ' particular patierns are irrelevant and the significance of such quantitative

‘ ' variation is discussed in more detail below in Example 2.

d Although states of GAD and Depression will most commonly reveal the
respective signature patterns of circadian activity as shown in Figures 1 & 2,
l' ' 5 individval recordings may show a number of minor variations that provide
potentially useful information about particular individuals. For example, a typical

GAD pattern might show the following variations while still retaining its signature

contour.

- - -

There may be variation in baseline offset as shown in Figure 2. There may be
10 variation in the gradient of declining activity during the sleep interval, as well as
the gradient and relative elevation of heart rate on waking. There may be
variation in the pattern of insomnia, as indicated by the amount of spiking activity
to waking levels during the sleep interval. There may be a greater or lesser
amount of minute pulse variation throughout the 24 hours or selected intervals of
15 time. Hence, just as two individuals with an undoubted clinical diagnosis of GAD
for example, may show some variation in the severity and number of clinical
phenomena, so may the pattern of 24 hour show some variation, but stiil refain

it's signature GAD contour.

However, subjects may also exhibit mixed heart rate patterns, with features of

20 both GAD and DEP, that seem analogous to mixed mental state phenomena
' one finds in thie clinical domain. These mixed patterns suggest a dynamic
continuum of manifestations and the circadian pattern in individual cases may
depend on the relative amount of activation in two broadly different physiological
pathways. In this sense, it may be that the typical patterns for GAD and
25 Depression shown in Figures 1 & 2, reflect ‘pure’ GAD and 'pure' Depression
respectively, whereas mixed forrhs reflect activation of both GAD and
L. Depression physiology. An example of such a mixed pattern (‘MIX’} is shown in
Figure 3 together with a GAD and a Depression pattern. |

PATENT
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| Such patterns were found less commonly in subjects diagnosed as Panic
‘ Disorder, GAD and Depression, and it is emphasised in this regard, that these
subjects were not given a mixed diagnosis on clinical assessment. However,
their heart rate showed a circadian pattern that appears to fall between the more

5 common typical patterns for GAD and Depression.

The mixed pattern in Figure 3 has been placed between further examples of
typical GAD and DEP patterns, to facilitate an appreciation of what is meant by
mixed. It can be seen that the mixed pattern shows a progressive decline of
E., activity into the sleep period that closely resemt_aies the GAD pattern ab-ove‘ it.
10 However, the similarity énds at around 4.00am. Thereafier there is é

+:

Dl
SRR

]

progressive increase in hear’é rate to awake levels, that resembles the
" Depression pattern immediately below. This suggests a combined activation of
GAD and Depression physiology and even if this interpretation requires
modification, the physiological perspective revealed by these data may

15 contribute practic_élly useful adjunct information in a variety of clinical and

research applications.

In all, seven broadly different circadian patterns were identified and practically alf
the data obtained, could be broadly classified into one or other of these patierns.
Four of these seven patterns, namely, Normal, GAD, Depression and Mixed,

20 have already been presented above. The remaining three, shown in Figure 4,
have been found to be most common in patients with Panic Disorder (FAN),
Obsessive-Coﬁpu[sive Disorder or Delusional Disorder (HSR) and acute
Schizophreniform Psychosis (SCH).

The PAN patiern is characterized by a flat pattern of activity for much of the 24
25 hour period, a relatively low 24 hour mean and a relatively large amount of
spiking pulse variation. There is a discernible flat sleep period (from around
midnight to 8am), defined by a small baseline shift down and a slight reduction in

the amount of minute pulse variation,

PATENT
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The HSR pattern resembles the normal pattern but differs in the consistently
high rates of flat activity both in the awake and sleep periods. In the exampie
shown, the sleep interval is clearly defined by a precipitous drop in heart rate at
the onset of sleep, an equally precipitous elevation on waking and a relatively
flat pattern of activity throughout the sleep period, with rates around 80 BPM.
Elevations of sleep rate around and beyond such values, show a progressive
disruption of the sleep architecture towards the grossly disorganized pattern
which is found in acute schizophreniform states (SCH). - |

All but two out of all the recordings obtained could be classified broadly into one
or other of the seven patterns discussed above. Those which did not conform to
one or other of these types, were classified as other (OTH). Quite possibly
further classificatory patterns might have been found by including more
diagnostic states and by making finer pattern distinctions that included
differences in minute pulse variation. Attention has been drawn to minute pulse
variation to show how this perspective may also coniribute clinically useful
information. It was very apparent that the same broad circadian pattern in
different individuals, can show considerable variation in the amount and
distribution of minute pulse variation and the clinical significance of such
variation will be explored in further studies. In this example, only the broad

circadian contours were classified for group data comparisons.

Serial recordings were obtained from all subjects. However only the first
recording from each subject was used for group data comparisons between the
different diagnoses included in the study. Subsequent recordings were used to
study intra-individual changes and did not contribute to group data. The aim of
serial recordings, was to see whether a subject's change in mental state, eg
from GAD to normal, was associated with a change in circadian paitern and if
so, whether the change recapitulated the most common group data pattern for
those states. Such intra-individual state-dependent recapitulation of group data
patterns for those states, would give support to the proposed hypothesis of there

PATENT
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being a systematic link between psychiatric status and circadian pattern of heart

rate.
EXAMPLE 2

Data presented in Example 2 show that, notwithstanding other influences,
5 paiterns of heart rate are demonstrably dependent on mental or psychiatric
status. Where mental state alters, for example, from ‘anxious to normal, the
pattern of 24 hour activity shows cdrresponding changes in serial recordings. An

example of such state dependent changes is shown in Figure 5.

The data were obtained from an individual whosé symptoms of GAD abated with
10 treatment. Raw data are shown on the left and the corresponding variability data
on the right. The respective 24 hour means have been added at the end of each
plot. It can be seen that the broad contours of activity change from a typical GAD
pattern towards a normal NOR pattern and there are concbmitant changes in
minute pulse variation. In particular, there is a relative reduction in activity at the
I! 15 onsetof sleep and during sleep. From a purely quantitative perépective, there is
a reduction in the 24 hour mean (X) from 98 to 77, and in the differential mean

Xd from 7.3 to 5.4. Taken together, these changes are intuitively consistent with
E someone becoming less anxious. The advantage of these physiological adjunct

data is that they can provide objective indices of clinical change.

20 lt is appropriate at this stage to make some comments about confounding noise.
It is well recognised that heart rate is susceptible to a wide range of influences
and the data presented here may be contaminated to some extent with noise
caused by variation in filness, age, sex, tea/coffee intake, motor activity,
environmental stimulation. etc. Diary keeping can help to control for more

25 obvious influences such as exercise, but a certain amount of noisy

{ ~ contamination will inevitably remain. It is found in this regard that whilst physical

exercise and other unusual stimulation/exertion can undoubtedly produce

confounding effects, these are readily identified with the help of diary

information. Minor and brief influences do not appear to exert BATENEAt
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{ confounding effect on the broad contours of activity. Probably this is because
| such effects are brief and randomly distributed during the waking period. The

‘ | diagnostically useful information is revealed more in the broad mean trends,
which remain distinctly evident despite superimposed high frequency noise.

5 Also, é large number of possible confounding effects do not operate during the
sleep period and the pattern of activity during sleep is an important

discriminatory feature.

More generally, and excepting unusual effects such as exercise, it appears to be

the case that just as similar psychological phenomena (eg symptoms of énxiéty
10 and Depression) come to dominate the mental state of normally different

individuals, so do mental state dependent patierns of circadian heart rate come

to dominate in the physiological domain, despite differences in age, fitness etc.

Thus, in the case of GAD for example, it is found that a sport fit 20 year oid male

and a decidedly unfit 60 year old female will both show a similar GAD pattern,
15  evenif there are baseline differences normally.

PATENT
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CIRCADIAN PATTERN
MENTAL NOR | DEP | PAN | GAD | MIX | HIS | SCH | OTH | N X | Xd
STATE
Normal 23 - - 5 2 - - - |30 75 | 48
Depression - 23 2 | - 5 - - - 30| 76 | 35
. Somatoform 1 - 4 10 6 2 - 2 25 82 4.1
Panic - 1 18 8 3 . - - 30| 71 | 51
GAD - - - 24 4 2 - - 30 86 4.9
ocb | - - - 5 1 9 - - 15 95 4.9
Delusianal - 1 - 8 2 14 - - |25 | 99 | 441
Acute - - - 2 - 4 9 - 15 | 107 | 4.9
Schizophrenia '

Table 1 shows a summary of group data, in terms of how frequently particular
patterns occurred in the different diagnoses. The number of subjects (N}, group
24 hour mean (X) and group 24 hour differential mean (Xd), have been added
for each diagnosis. It can be seen that whilst all diagnoses, includirig normal, are
associated with more than one type of circadian pattern, certain diagnoses show
a strong association with one particu.ilar pattern. If one assumes that the seven
identified patterns should be equally distributed in each diagnostic group, then
Chi square festing shows a significant predominance (with probabilities > 0.05

and 0.001) of a particular pattern in each of the diagnostic groups.

PATENT
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More generally, there are indications of an hierarchical grouping in these
correlations. Thus normal subjects showed predominantly a NOR pattern, and
of those who did not, all but two showed‘an anxiety (GAD) pattern. However no
normal subject showed an HSR or SCH pattern, which predominate at the
psychotic end of the clinical specirum. Conversely, Delusional and acute
Schizophreniform Disorder do not show a NOR pattern. A similar hierarchical
grouping is evident for anxiety subtypes of Panic disorder, Generalized Anxiety
and Obsessive-Compulsive Disorder. No subject diagnosed as OCD showed a
PAN patterh which predominates in Panic Disorder and no subject diagnosed as
Panic Disorder showed an HSR pattern which predominates in OCD. How.ever a
significant percentage of both Panic Disorder (27%) and OCD (36%) subjecis
showed a GAD pattern which predominates in Generalized Anxiety Disorder. |
Whilst larger samples may show a wider overlap, the findings obtained here
suggest that statistically, these anxiety subtypes are associated with broadly
different circadian patterns, with OCD showing a pattern that predominates at
the psychotic end of the clinical spectrum.

Table 1 also shows variation in the 24 hour mean (X) and 24 hour differential
mean (Xd), between the different diagnoses. Taking the mean of 75BPM for
normal subjects as the reference, there are statistically significant elevations with
p > 0.001 in: GAD, OCD, Delusional Disorder and acute Schizophreniform
Disorder. This shows that statistically, some diagnoses reveal circadian activity
that differs from normal both qualitatively and quantitatively, whereas in others
such as Depréssion, it differs qualitaﬁvely but not guantitatively. However
individual recordings of any particular pattern can show quantitaﬁve variation in
terms of ‘baseline offset, as illustrated for DEP and GAD patterns in Figure 2.
The clinfcai significance of such quantitative variation was not investigated
systematically, but in the case of the GAD pattern for example, there is support
for the likely explanation that the degree of baseline offset is related to severity.

Table 1 shows that the GAD pattern was found in normal subjects and all

diagnoses other than Depression. However the combined 24 hour mean of the

PATENT
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GAD pattern in states of Normal, Somatoform and Panic Disorder is significantly
lower than it is for states of OCD, Delusional and Acute Schizophreniform

Disorder. This indicates that the quantitative aspect is also relevant and it does
not seem surprising that in the example 'of the GAD pattern, the highest means
5 are found at the psychotic end of the clinical specirum. It is not known over what
range of baseline offset different patterns can exist without undergoing a
qualitative change and it may be that any particular pattern depends on the
relative contribution and hierarchical progression, of only a few axes of
- | physiological activatibn (possibly only anxiety and Depression). Thus, both the

Fhe

o 10 qualitative and quantitative aspects of circadian heart rate can contribute
= potentially useful information. '

Compared to the raw scalar mean (X), less difference was found in the

differential mean (Xd). However compared to the value of 4.8 BPM for normal

subjects, there is a significant reduction (p > 0.05) in Depression, Delusional

15 Disorder and hypochondriacal Somatoform Disorder. Although not significantly

different compared to normal subjects, Panic Disorder shows the highest

E absolute mean of 5.1 BPM whereas Depression shows the lowest absolute

mean of 3.6 BPM. The difference in this regard between Panic Disorder and

Depression is highly significant with p > 0.001.

20 The ratio of drug free to drug taking subjects varied between diagnoses as did
the type of mer_lication. Because of such variation, comparisons were confined
to the largest N groups of Depression, GAD and Panic Disorder, and no claim is
made for any systematib study of medication effects. The majority of subjects on
medication in these three groups, had been or were taking a benzodiazepine at

25 the timé of recording and some had also been taking anti-depressants.
Surprisingly, no statistically éigniﬁcant differences were found in pattern type or
24 hour means. One might have expected at least a lower 24 hour mean in
subjects taking berizodiazepines. Possibly these subjects had a higher heart
rates in the first place and whilst medication did have an effect, it did not lower

30 the mean to a significant extent. The provisional conclusion drawn from these
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findings is that unless medication is effective in changing mental state, it does
not significantly alter the circadian pattern and may not significantly lower the 24

hour mean, even if one does see transient effects, especially with

benzodiazepines and sedative major tranquillizers. This is illustrated in Figure 6,

' 5 which shows transient benzodiazepine effects.

Figure 6a shows a typical GAD pattern obtained from a subject diagnosed as
GAD. Figure 6b shows a typical DEP pattern from 'a subject diagnosed as
“ Depression. By chance, both subjects were taking diazepam when the first

recording was made. The subject with Depression had been prescribed

10 diazepam initially because of agitation. It can be seen that diazepam resulted in
a similar transient lowering of heart rate in both subjects. In neither case do
these transient effects apparently alter the broad circadian pattern to any
significant extent and the 24 hour mean would have been lowered oniy minimally
by the briefly lower rates. It should be noted that after briefly dropping, the heart

15 rate returns to the pre-medication baseline and even higher rates after some 40

or so minutes. It appears that only when benzodiazepines have been effective
! in the treatment of generalized anxiety, do the broad contours of' activity alter
significantly (as illustrated in Figure 4). In contrast to benzodiazepines, anti-
depressants (including SSRI's TCA's and RIMA's) do not show any visibly

20 obvious transient effects, but can lead to more profound changes when clinically

effective. This is illustrated in Figure 7 which shows significant changes in a
DEP pattern, after three weeks treatment with Sertraline and undoubted clinical
improvement. A comparison of Figures 7{a) and 7(b) shows that the presumed
effect of freatment with sertraline, has been to normalize the circadian pattern to
25 where the sleep period resembles the pattern seen in normal subjects and there

has been a general reduction in the amount of minute pulse variation over much

of the 24 hour period.

[ The examples demonstrate that there are qualitatively different patterns of
}' circadian heart rate which cannot be reduced to mere quantitative variation in
30 the 24 hour mean. Evidence has been presented to show that the gualitative
| PATENT
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aspect depends imporiantly on mental or psychiatric status and the

predominance of particular patterns in broadly different diagnoses, suggests that

the circadian pattern is an indication of broad physiclogical differences between
these psychiatric states. Whilst some states show a strong association with a
5 particular pattern, in others the pattern is more variable. Gonversely, given a
recording which shows a particular pattern, (eg GAD), the clinical phenomena
may vary from generalized anxiety, Panic Disorder, hypochondriacal
Somatoform Disorder and even normal subjects may show such pattern. It is
likely, that broadly different circadian patterns, _which reflect broadly different

10 states of physiological activation, can be associated with different mental state
phenomena and it is in this sense that these data can contribute a physiclogical

dimension to clinical assessment.

[ Thus, the adjunct information provided by these data, may contribute
significantly to the selection of more effective medication, the evaluation of
L - 15 treatment and the selection of more homogeneous populations in research. If

broadly different patiterns do reflect broadly different physiological states, it
E seems reasonable to expect that the qualitative and quantitative variation in

circadian heart rate, would have an important bearing on a subject’s response to

a variety of study measures.

E 20 Controliing for the potentially wide variation in 24 hour activity, may be highly
relevant in diverse physiological studies and the presented evidence suggests
that the maonitoring of heart rate in everyday practice can contribute practically
useful indices in a variety of clinical applications. For example, the response to
different_rnedications may vary significantly depending on the circadian pattern

25 such that information about this aspect can help to select more effective

medication.

(’ The examples show that changes in mental state are associated with variation in

both the qualitative and quantitative aspects of circadian activity, such that serial

recordings can provide practically useful indices of clinical change. Patients can
30 serve as their own control and the changes in serial recordings p}ﬂnwfide
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more reliable indices of clinical change than those obtained with subjective rating
scales.

The present invention includes within its scope adaptations and modifications
apparent to one skilled in the art.

Dated this ~ ELEVENTH day of APRIL 1997.
HEARTLINK PTY LTD S
Applicant

Wray & Assaciates
Perth, Western Austraiia
Patent Attorneys for the Applicant
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MEMORANDUM OF ASSIGNMENT OF INTERNATIONAL PATENT RIGHTS

WHEREAS George Hans Stampfer (the "INVENTOR") has made certain new and useful inventions
(the "INVENTIONS") as disclosed in International Application No. PCT/AU98/00252 filed Apnl
14", 1998, under the Patent Cooperation Treaty (hereinafter the "INTERNATIONAL
APPLICATION"),

AND, WHEREAS by assignment made effective April 10, 1997, the INVENTOR assigned to

' HeartLink Pty. Ltd., a corporation organized and subsisting pursvant to the laws of Western

\ Australia and whose principal office or place of business is at Sir Charles Gardner Hospital,
Nedlands, Western Australia (hereinafter " ASSIGNOR"), all right, title and interest in and to thesaid

L INVENTIONS, including without limitation all right, title and interest in, to and under said
INTERNATIONAL APPLICATION;

AND, WHEREAS by a License Agreement dated as of July 1, 1998, the ASSIGNOR granted to
HeartLink NA Patent Corporation, a corporation organized and subsisting pursuant to the laws
of Barbados and whose principal office or place of business is at "Whitepark House", White Park
Road, Bridgetown, Barbados, as licensee by way of assignment, a license of certain rights to the
INVENTIONS (the "LICENSE");

| AND, WHEREAS HeartLink World Patent Corporation, a corporation organized and subsisting
pursuant to the laws of Barbados and whose principal office or place of business is at "Whitepark

I House", White Park Road, Bridgetown, Barbados (hereinafter "ASSIGNEE"), is desirous of
! acquiring and confirming that it has acquired all right, title and interest in and to the said
' INVENTIONS, including without limitation all right, title and interest in, to and under said

!“ INTERNATIONAL APPLICATION, and to the LICENSE;

) NOW, THEREFORE, in consideration of Ten Dollars ($10.00) and other good and valuable
[, - consideration paid to ASSIGNOR by ASSIGNEE, the receipt and sufficiency of which is hereby
& acknowledged by ASSIGNOR, ASSIGNOR hereby confirms that it has sold, assigned and

transferred, and by these presents does hereby seli, assign and transfer to ASSIGNEE the entire right,
title and interest in said INVENTIONS and LICENSE in all countries and other jurisdictions of the
world, including without limitation:

(a) ali right, title and interest in, to and under said INTERNATIONAL APPLICATION,
including without limitation the right to enter the national phase of prosecution in
any and all States designated in said INTERNATIONAL APPLICATION, and to do
50 in its own name wherever such right may be legally exercised, and to prosecute
any and all such applications in the national phase (hersinafter "NATIONAL
APPLICATIONS");

o
CERTIFIED TO BE A TRUE COPY THIS _25

{ OF 24/’44% .?‘;‘9&?

) LINDA 1. PARSONS 4
{ VANSOL Library:135263. BARRISTER & SOLICITOR DAVIS & COMPANY
‘ DAVIS & COMPANY

2800 - 666 Burrard Street

Per: % P
Vancouver, B.C, V6G 227 - ‘
' PATENT
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l _ (b) therightto file additional patent applications on said INVENTIONS in all countries
‘ and other jurisdictions of the world, and to do so in its own name wherever such right
may be legally exercised (hereinafter "ADDITIONAL APPLICATIONS");

(c) all right, title and interest in any and all existing or future substitute, divisional,
continuation or continuation-in-part patentapplications deriving directly or indirectly
either in whole or in part from such INTERNATIONAL APPLICATION, any of
such NATIONAL APPLICATIONS and any of such ADDITIONAL

\ APPLICATIONS (hereinafter "DERIVATIVE APPLICATIONS");
(d)  allright, title and interest in, to and under all patents granted directly or indirectly on
1 : or as aresultof such INTERNATIONAL APPLICATION, any of such NATIONAL

APPLICATIONS, any of such ADDITIONAL APPLICATIONS and any of such
DERIVATIVE APPLICATIONS, and any reissues, renewals or extensions thereof:

(e) the right to claim available benefits under the [nternational Convention For The
Protection of Indusirial Property, and any like treaties or laws; and

® the benefit of any license relating to the INVENTIONS granted by the ASSIGNOR
)t . or its predecessors 1n title to any person, including the LICENSE:

e the same to be owned, held and enjoyed by ASSIGNEE, its successors, assigns and legal
I _ representatives, as fully and exclusively as it would have been held and enjoyed by ASSIGNOR had
' this sale, assignment and transfer not been made.

ASSIGNOR hereby agrees that this assignment shall be binding upon its successors, assigns and
legal representatives.

AND ASSIGNOR hereby covenants and agrees to do all such things and to execute or obtain
execution without further consideration of such further lawful documents, assurances, applications
{7 and other instruments as may be reasonably required to make and prosecute any and all applications
lfj on said INVENTIONS, to enforce any and all patents on said INVENTIONS, and to confirm in the

ASSIGNEE or its successors and assigns legal title to said INVENTIONS and all patents and
[ applications for patents on said INVENTIONS.

INWITNESS WHEREOF, ASSIGNOR has caused this Memorandum of Assignment to be executed
J with effect June 1, 1999,
3

é . HeartLink Pty. Ltd.

Name: Aears ~StaoD
( Position: <o fscsent

T TiMoTHY EDWARD COCKS
MOTARY PUELIC
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{ Date 3/°* Avsos /95

1 Place AER727
HeartLink World Patent Corporation hereby accepts the foregoing
j assignment.
{ ; =7 2
By ATl A,
{ ’ . Name:
Position:
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j AFFIDAVIT OF EXECUTION
‘ I A C TP ADSeunny  Feery  whose  full post office address is
i

GEE  AtE0e VDS susmm ey Soseenq , MAKE OATH AND SAY:

I 1. That I am the 7T of HeartLink Pty. Ltd. one of the parties
[ named in the attached assignment.

( 2, That I am an authorized signatory of HeartLink Pty Litd. and, in accordance with the
constitution and by-laws of the said company, I am authorized to execute, with or without affixing
a seal, all instruments binding the company including the attached assignment.

SWORN before me at
LA this )
&7 dayof Ay et - , 1999, )
)
) B
)
T 7% C g A s )

Notary Public in and for the State of Western
Australia

My Commission expires PD’?QHA‘ NONT

—

% TIMOTHY EDWARD COCKS
) NOTARY PUSBLIC

L o A
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WHEREAS George Hans Stampfer (the "INVENTOR") has made certain new and useful inventions

(the "INVENTIONS") as disclosed in International Application No. PCT/AU98/00252 filed April

14%, 1998, under the Patent Cooperation Treaty (hereinafter the "INTERNATIONAL
| APPLICATION");

j MEMORANDUM OF ASSIGNMENT OF NORTH AMERICAN PATENT RIGHTS
|

7 AND, WHEREAS by assignment made effective April 10, 1997, the INVENTOR assigned to
R HeartLink Pty. Ltd., a corporation organized and subsisting pursuant to the laws of Western

Australia and whose principal office or place of business is at Sir Charles Gardner Hospital,
Nedlands, Western Australia, all right, title and interest in and to the said INVENTIONS, including -
1 without limitation all right, title and interest in, to and under said INTERNATIONAL
APPLICATION;

AND, WHEREAS by a License Agreement dated as of July 1, 1998, HeartLink Pty. Ltd. granted
to HeartLink NA Patent Corporation, a corporation organized and subsisting pursuant to the laws
r: : of Barbados and whose principal office or place of business is at "Whitepark House", White Park
. Road, Bridgetown, Barbados (hereinafter "ASSIGNEE"), as licensee by way of assignment, a license
of certain rights to the INVENTIONS (the "LICENSE"):

l " AND, WHEREAS by assignment dated with effect June 1, 1999, HeartLink Pty. Ltd. assigned to
HeartLink World Patent Corporation, acorporation organized and subsisting pursuant to the laws
of Barbados and whose principa! office or place of business is at "Whitepark House", White Park
Road, Bridgetown, Barbados (hereinafter "ASSIGNOR"), all right, title and interest in and to the
said INVENTIONS, including without limitation alf right, title and interest in, to and under said
INTERNATIONAL APPLICATION, and to the LICENSE:

AND, WHEREAS HeartLink NA Patent Corporation, a corporation organized and subsisting
pursuant to the laws of Barbados and whose principal office or place of business is at "Whitepark
House", White Park Road, Bridgetown, Barbados (hereinafter "ASSIGNEE"), is desirous of
acquiring and confirming that it has acquired all right, title and interest in and to the said
INVENTIONS with respect to Canada and the United States (hereinafter "NORTH AMERICA"),
including without limitation all right, title and interest in, to and under said INTERNATIONAL
j' APPLICATION with respect to NORTH AMERICA, and to the LLICENSE;

NOW, THEREFORE, in consideration of Ten Dollars ($10.00) and other good and valuable
l consideration paid to ASSIGNOR by ASSIGNEE, the receipt and sufficiency of which is hereby
¢ acknowledged by ASSIGNOR, ASSIGNOR hereby confirms that it has sold, assigned and
transferred, and by these presents does hereby sell, assign and transferto ASSIGNEE the entire right,
{ _ ' title and interest in said INVENTIONS and LICENSE in NORTH AMERICA, including without

limitation: '
CERWEDTUBEATRUECOFYWS&
{ OF %ﬂ oty AP s Vo le)
( LINDA I. PARSONS / -
[ vaNSOLLby:sssszs  BARRISTER & SOLIcTrOoR PAVIS & COMPANY
‘ DAVIS & COMPANY Per:
‘ 2800 - 666 Burrard Streee .
Vancouver, B.C, V6C 227 " =z %
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with respect to NORTH AMERICA, including without limitation the fight to enter
the national phase of prosecution in NORTH AMERICA, and to do so in its own
name wherever such right may be legally exercised, and to prosecute any and all such

; applications in the national phase in NORTH AMERICA (hereinafter "NATIONAL
APPLICATIONS",

5 (a)  allright, title and interest in, to and under said INTERNATIONAL APPLICATION

(b)  the right to file additional patent applications on said INVENTIONS i NORTH
AMERICA, and to do so in its own name wherever such right may be legally
exercised, and to prosecute any and all such applications in NORTH AMERICA
(hereinafter "ADDITIONAL APPLICATIONS"),

e — —

{c) all right, title and interest in any and all existing or future substitute, divisional,
continuation or continuation-in-part patentapplications deriving directly orindirectly
either in whole or in part from such INTERNATIONAL APPLICATION with
respect to NORTH AMERICA, any of such NATIONAL APPLICATIONS and any
of such ADDITIONAL APPLICATIONS (hereinafter "DERIVATIVE
APPLICATIONS");

l : (d})  allright title and interest in, to and under all patents granted in Canada or the United
States directly or indirectly on or as a result of such INTERNATIONAL
APPLICATION, any of such NATIONAL APPLICATIONS, any of such
ADDITIONAL APPLICATIONS and any of such DERIVATIVE APPLICATIONS,
and any reissues, renewals or extensions thereof:

(e) the right to claim available benefits under the Jnternational Convention For The
FProtection of Industrial Property, and any like treaties or laws, in NORTH
AMERICA; and

$3) insofar as the same pertains to any right, title orinterest i North America, thebenefit -
of any license relating to the INVENTIONS granted by the ASSIGNOR to any
person, including without limitation the LICENSE;

] the same to be owned, held and enjoyed by ASSIGNEE, its successors, assigns and legal
representatives, as fully and exclusively as it would have been held and enjoyed by ASSIGNOR had
| this sale, assignment and transfer not been made.

ASSIGNOR hereby agrees that this assignment shall be binding upon ifs successors, assigns and
‘ ' legal representatives.

AND INSOFAR as the same pertains to any right, title or interest in North America, ASSIGNOR
! hereby covenants and agrees to do all such things and to execute or obtain execution without fiurther
consideration of such further lawful documents, assurances, applications and other instruments as
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may be reasonably required to make and prosecute any and al! applications on said INVENTIONS,
to enforce any and all patents on said INVENTIONS, and to confirm in the ASSIGNEE or its
successors and assigns legal title to said INVENTIONS and all patents and applications for patents
on said INVENTIONS.

INWITNESS WHEREQF, ASSIGNOR has caused this Memorandum of Assignment to be executed
with effect June 1, 1999,

HeartLink World Patent Corporation 7
-
By: &9?7/&2&'4}@/, Witness: ) s 2

Name: .5 Barbeak

Position: LINDA 1, PARSONS
PrECIdEmT BARRISTER & SOLICITOR
Date zla)AVlS & COMPANY
T+ A 00 - 666 Burrard §
205 8/ treet
/7 ALEIIT 199 Vancouver, B.C. V6C zezc']
Place  on couvge £ ¢ . 687-9444

. HeartLink NA Patent Corporation hereby accepts the foregoing

] . assignment. .
By KX Ttk
J , Name;
' Position:
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! AFFIDAVIT OF EXECUTION

(
] I, f?ﬂl)zf"{' Reldock , whose full post office address ig
' 15 -g377 wlest Yaghineg &4 Ak, §.¢, yoC INT ,MAKEOATHAND SAY:
{ 1. ThatIam the Prrf,;.‘dc,ui‘ of HeartLink World Patent Corporation,

one of the parties named in the attached assignment.

g 2. That I am an authorized signatory of HeartLink World Patent Corporation and, in
accordance with the constitution and by-laws of the said company,  am authorized to execute, with
{ or without affixing a seal, all instruments binding the company including the attached assignment.

SWORN before me at
U Afltowve  @.C . this
F 171 day of {J,uj,,“;— . 1999,

] e / 5{4{,;,//-,/;/
: Notary Public in and for the Province of
J British Columbia, Canada

T Bt

E LINDA j. PARSONS
BARRISTER & SOLICITOR
DAVIS & COMPANY
2800 « 666 Burrard Street
Vanoouver, B.C. V6C 277
687-9444
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' HEARTLINK LICENSE A("REEMFNT ("ANA'DA

}‘- TFHS AGREEI\TENT is made as at the 31st day of December 1999

BETWEEN

HEARTLINK NA. PATENT CORPORAT}'DN a coq:oorahon
orga.mzed a.nd subsmlng pursuant to'the laws of Barb dos =

(heremaﬁer called "HLNAP")

r.
I

_ IIEAR'I‘LDIK CANADA (1999) TNC | corporation Drgamzed and '
: -5_,-_:_-subs1shng pursuant to the lewe of Canada e ,

' (heremafter cailed “HCI")

- lA." 5 A certain mventlon (the "Inventmn") as to the correlatton between i:chachan heaﬂ; rate

{ . | partems and psycmatnc status of a patient as recorded by a monitor of heart rate pattems and
analyzed by the HeartLink database was made in the course of research conducted by Dr, Hans
! Stampfer of HeartLink Pty Ltd and is now covered by HLNAP's Patent nghts as defined belowr,

B, HCIwis hes to havc the benefit of ﬂm T—]LNAP 5 Patentnghts n 113 commercxahzatton of the
E TnvennOﬂ : - - :

C. }ENAP vnshes that I-ILNAP's PatentR ights be dcveloped and unhzed o the fullest extent.
S0 that benefits can be enjoyed by the general pubhc

N’OW 'IHE.REFORE IN CONSIDERATION of the rnutual covenants encl agreements herein.

5? . contained, the parties hereto agree as follows:

i' o CARTICLEL
INTERPRETATION

f _ DEFINTTIONS

‘ 1.1 Definitions - In this Agreement, the following terms will have the follov.rmn meanings unfess
j there is something in the context mcunsmtent therewith; ‘

[ . VANSOL Lilrary:106060.2
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N “Audlted Net Prol" ts" means the gross revenues reahzed (or deemed to be ree[xzed) from

1 the sale by HCIor any of its Affiliates of Licensed Product after deductmg therefrom such

( reasonable costs and expenses as would be deductible under Canadian generally accepted

* accounting principles and practices consistently applied, including, without limitation (al!

, of which have been subjected to audit by qualified licenced auditing firm of Canadian
chartered accountants or certified general accountants acceptable to I-ILNA_P)

I , | () all overhead expenses, customer credits, reﬁands, end_dlscounts;_ e

[ _ (i)  all sales taxes, license fees and governmenta! levies Df a eimj;lar-:nafure' and
(ii1)  all costs assaciated with materials, equipment, faclhtles or chmcal testmg or other

{ _ N _ out-of- pocket costs or sub contract costs;

(b) : “Af f hate” means an affiliate as deﬁned inthe CB CA and mcludes agents appomted by HCT,
777 joint venture or strategic alliance partners of HCI or any other business arrangement parties
approved by HLNAP in respect of HCT's !1cence rights hereunder

@) (“RCA" means C,anaa'a Bzmnes.s Corpm ations Act, as amended from time to 1 ume

' (@ ) "‘Commercxal:zatwn shaIl heve the meaning attnbuted tD It in Scctmn 6- 1 hereef' -

[ . (&) “Dtagnostlc Centre and Database” means the Dre_noqtu: Centre end ﬂetabase beme
developed by HLNAP to be available to licensees under temns and condmens to be
I determmed '

"‘Effectwe Dafe” means the date first above wntten

(&)  “Tirst Cnmmerual Sale” means the first sale of ;my Llcensed Product or Licens ed M ethod
by HCI following approval of its marketmv by the appropn ate govemmental agem:y in the
Temtory, L ‘ ,

() “HCT” means HeartLink Canada (1 999) ine.

6] “JICT Sublicense” shall have the meaning attributed to it in Section 3.1 hereof;

l. ) “TLNAP” means HeartLink N.A. Patent Corporation, an International Business Corporatian
nunder the laws of Barbados;

() “HI.NAP’s Patent Rights” means patent rights to any subject matter claimed in or covered
- by any of the patentapplications listed on Appendix A attached to this Agreement and held
} hy HLNAP; any continuing applications thereof; patents issuing on these applications,

including reissues and re-examinations; and any correspondmg fore1gn patents or patent

| | | | | | PATENT
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.apphcatxons and any unprovements th ereof; all of whmh wﬂl be automatmaily mcorporated
in and added 10 Appendlx A and made a part of this Agreement

O3 _"‘Lmense” shall have the meaning attrlbuted to it in Sectmn ?. 1 hereof

(m) L. Llcenscd Method" means any proc&s or method which is covered by HT,NAP s Patent
. Fxghts or whose use or pracuc:e would constltute an mfnn gement of any claim within

(n) -“Ltcenscd Prnduc!‘" means any article, comp051t10n apparatus substance, chermcal orany
other material covered by HLNAP's Patent Rights or whose manufacture, use orsale would
comstitute an infringement of any claim within HLNAP's Patent Rights, or any service,

'artlcle , composition, apparatus, chemical, substance, orany orhermatenal made used orsold
by utilizing or practlcmg a Licensed Method; - |

— a——— —_— e

l (rj ' ""T'erri'ftoi'y”- Tieans Canada.

| 'ARTI'CLEZ S
'GRANT.

2 I Fxcluswe License - HLNAP "rants o HCI an excluswe hcense (Lhe anensc ) under
‘ T—]'LNAP s Patent Rights in the TerTitory to make, have made, use, se[l offer to sell, dlsmbute ot
otherwise dispose of or deal with the Licensed Products and 10 practice Licensed Methods ‘This
includes access to and use of the Diagnostic Centre and Database under terms yet to be determined.

1 | - ARTICLE 3

' STRLICENSES
l 31  Exchisive Sublicense - HLNAP grants HCI the right to issue an exclusive sublicense or
assignment (the “TICT Suhlicense™) to an HCI Affiliate (“Sublicensee”) in the Temitory.

}- © 3.2 Subheenr.mgjncome HCI shall charge its Sublicensee 2 Royalry on the same basis as
' HLNAP charges HCI Royalty under Article 5 and the net amount so charged and recelved by HCI
shall be rem1tted by HCI to HLNAP concurrently with any other Royaltles L

(' . o ' PATENT
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33 Copv oé‘ HCI Subhcensa—HCI must prm)ide o HI.NA.Pa c_:pp{t;f; all HCI 'Su-b'i.it_:enses.

‘_ 3.4  Assignment of HCI Sublicense - If this Agreement is terminated for ..any réason (excluding
‘ the expiration of the term of this Agreement), the HCI Subhcense wxlI be assigned by HCI to
| HLNAP. |

J L : ... ... . ARTICLEA4. .7
CONSTDERATION
[_ 4  Consideration - In consideration for the license, HCI will pay 1o I—ILNAP §10.00 forthwith

upon the Effective Da.tB

ARTICLES
‘ROYALTIES

5.1 Ravalty - HLNAP shall be paid for the sale of Licensed Products in thie Territory an earned
royalty (the “Royalhm”) of 10% of Audlted Net Proﬁts calculated from Lhe date of the First
: C.Dmmermal Sale C : o

‘ 5.2 Pagm ent of Rova]nes Royaltles owed to HLNAP shall be pald ona quarterly basm in Cdn
i funds, payable wathln 90 days of each calendar quarter.

} 53 Reduction of Ravalty - The Royaltles payablehereundermay be reduced by an amount equal
] to damages resulting from patent mfnngement, if any, payable to thlfd pa:tles as 2 result of sale of
Licensed Praducts. : ‘ EPERIN ,

| _ ARTICLE 6
L o ~ DILIGENCE

6,1  Commercialization - Subjectto HLNAP fulfilling its obligations under paragraph 6.4 hereof,
upon the execution of this Agreement, HCI shall diligently proceed with the development and sale
(“Commercialization™) of Licensed Products, and must earnestly and diligently endeavour to
‘ market them within a reasonable time after execution of this Agreement, and in quantities sufficient
to meet the market demands for them.

" 6.2  Commercialization Approvals - HCI must endeavour to obtain all necessary governmental
- approvals for the Commercialization of Licensed Products in the Territory,

} 6.3  Commercialization Discretion - HCI and, upon the granting of the HCI Sublicense, the
Sublicensee, subject to the terms of the sublicense, shall have the sole discretion for makmf' all
decisions as to how o commercialize any Licensed Product, provided any marketing arrangements,

( o | | ‘ PATENT
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ptions or nghts graoted pnor to the date of this Agreement by HLNAP or any of its Affiliates for

" " the purpose of marketing, will be adhered to and honoured, if lawful in the Termitory and a copy of

sueh arrangements opuons or rights 1z provided to HCI prior to its execution of this Agreement

'6.4 | Momtorn Emd Daaenostu: Services - HLNAP shall prov:de momtors and diagnostic semces

to HCI or the HCI Affiliate, and technical support for all Licensed Product and Licensed Method on

. ..an "as needed" basis and on terms no less favourable than are or wonld be granted by HLNAP toany =~ - -
, ._-_other ﬂurd party HCI or the HCI Affiliate shall pay HLNAP afee for sueh qemce a.s reasonably o
- set down from tlme to‘nme by H'LNA.P ST ”

6.5 Dehvem of Monitors, Data, Reports and Assistance - Upon the request of HCI and/or the

HCI Affiliate, HLNAP shall promptly deliver the required number of monitors, 2nd HCI and/or the
HCI Affiliate shall reimburse HLNAP for its cost of the same (including delivery). In addition,
HLNAP shall provide such date, I'EPDrtS and technical or professional assistance as HCI and/or the

.. HCI Affiliate may reasonably require in order to Commercialize the Licensed Product in the
. Temtory, and prov1de I—ICI vnth all reasonable assistance in tlns regard

ST Tl ARTICLE‘?
L PATENT F’TLTNG PROSFCUTYON AND M_

: 7;'1'1‘_ Patent Dbhganon - HLNAP wnll at its t:o]e expense ﬁle procecute a_nd mamtam the
© HLNAP's Patent Rights and any apphcanons comprising or improvements upon HLNAP’s Patent

Rights. These patents will be held in the name of HLNAP and shall be included within the scope
of this License at no additional cost to HCI. HLNAP will provide HCT with copies of each patent

‘ apphoatlon and an}r correspondence in respect to the same.

7 2 Abandonment HLNAP will use its best efforts 1o not allow any of HLNAP's Patent Rxghts

_ for which HICl is licensed to lapse or become abandoned without notice to HCT 180 days prior to the
: proposed abandonment Wlthm 60 days after receipt of the notice, HCI must, in wntlng, either:

(a) concur 1n the abandonment, or

(b) elect to assume reéponsibility for the prosecution and meintcnence of al HLNAD's
Patent Rights in which event, HLNAP will dssign to HCI, without cost, all the
HLNAP's Patent Rxghts

ARTICLE 8
PATENT INFRINGEMENT

8.1  Patent Infringem ent..- In the event that either HLNAP or HCI leams of the substantial
infringement of ILNAP's PatentRights, that party will inform the other party jn writing and provide
the other party with reasonable evidence of the infringement. Neither party will notify the third party

PATENT
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_ "of the infringement. of HLNAP 5 Patent Rxﬂhts w1thout ﬁrqt obtaining consent'of the other partv
) which consent must not be reasonably denied or delayed. Both parties will use their best efforts to
. cooperate to terminate the mfnngement by third parties wuhout lm gat:on and at the reasonable cost
[ ~ of HLNAP. : S :

8.2  Legal Action - HCI may request that HLNAP take'legil'éi:tion'igéioéf tho-infl'iﬁéémcut of

HLNAP’s Patent Rights. This request mustbein wntmg and must be include reasonable evidence
- - of the 1nfnnge:nent £ the infringing activity has not been abated w1th1n' 0 daAs f Howmv the

effecttve date of the request, 'HLNAP has the nght o ' o .

(a) commencc su1t on its own account, or

{ . (b) IEﬁJse to partmlpate in the su1t | R _

HTJNAP must gwc nonce of its elecﬂon in wrmno to HCI ‘by the end of the 60“‘ day after recewlng
- notice of the reguest from HCIL. HCI may thereafter brmg $uit in their own name or in the name of
HLNAP for patent infringement if and only if HUNAP elected not to commence suit orunteasonably

. delayed or failed to prosecute such suit and lf the m_fnngement occur d dunng the llfe of the .

e "Agreement and in the Temtory o

.. - B3 _Q___peranon mnganon Proceedmg ‘ Aparty mustcooperate with the oth n_lifiaahon
[ proceedings instituted under ‘this Article but at the expense of the party who bnncrs the suit. The
) litigation will be controlled by the party bringing the suit, although HENAP may, at its cost, be
represented by counsel of its choice if HLNAPj Joms a suit brought by HCI, and HCImay, atits cost, .

{ . be represented by counsel of its choice if HCI joins the suit brought by HLNAP.. Counsel retained

' by the party bringing the suit will consult and confer with counsel remmed by the patty not bringing
the suit, but the final demswns will be made by counsél for the party bnngmo and havmg ulnrnare, '

! : conduct ofthe lmga’non o T - U

ARTICUES

PROGRESS REPORTS
¢ 9.1  Proeress Reports - Beginning six months after the Effective Date, HCT must submit to

HLNAP semi-angual progress reports covering HCU's activities related to the Commercialization
of the Licensed Product in a report format mutually agreed upan by both parties.

ARTICLE 11
BOOKS AND RECORDS

10.1 Books and Records HCImust keep accurate books and records in respect 1o the sale of all
Licensed Product. HCI must preserve these books and records for at least two years from the darP

of the most recent Royalty payment to which they pertain.

{_ ‘ | PATENT .
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10 2 T_rgpectlon of Books and Records HLNAP’: representanves or agents are eu‘aﬂed to inspect
these books and records upon 24 hours' prier written notice and at reasonable business hours,
({ provided that this right to ingpect only includes the prior 12 months of books and records of HCI
(calculated from the time of request). HCI will pay the fees and expenses of these inspections. If
an error of more than 5% of the total annual Royalties is discovered and the error results in higher
Royalties being payable by HCI, Lhen HCI will pay the reasonable fees and expenses of these

l' oL _mspectlons

[ . | ARTICLE 11
LIFE OF THE AGREEMENT

{ " 11.1 Lifeofthe Apreement- Unless otherwise terminated by operation of fawor acts of the parties
* - ipaccordance with the terms of this Agreement, this Agreement is in force from the Effective Date
~.recited on page one and remains in effect for the lesser of the life of the I-]LNAP'S PatentRights and
five (5) years from the Effective Date, provided that if HCI duly pays the Royaltv and performs the
" covenants herein contained, HLNAP will, at the option of HCI, grant successive renewals of this
license for two further five (5) year periods on terms to be negotiated. At the commencement time
fore eachof the renewals HCI must have paid all outstanding Royaltles and pe.rformed the covenants
. herein contamed These terms will be no less favourable to I-ENAP than those contained in th:s
" ' Agreement. If the pames cannot agree on the terms of renewal, the’ matter shall be determmed by
J arbitration by a sole arbltrator appomted in accordance with Amcle 257

lv 112 No Further R jzhts Upon Termination - Upon termination of ﬂus Agreem enﬁ HCIwill have
no further nght to make have made, use or sell any Lxcensed Pruduct durmg the hfe of I-ILNAP s

Patent Ri ghts

ARTICLE 12 -
TERMTNATION RY H_LNAP
12 1 Termmatmn bv HLNAP If HCI violates or fails to perforrn any matenal term or covenant
of this Agreement, then HLNAP may give written notice of the default (“Natice of Default™) to

HCI IfHCI does notrepair the default or refer the alleged violation or failure fo arbitration pursuant
}' to paragraph 25 hereof within 90 days after the effective date of the Notice of Default as provided

in Article 19, then HLNAP has the right to terminate this Agreement and the License by a second
written notice (“Notice of Termination” ) to HCI. If HLNAP sends a Notice of Termination to
HCIL, then this Agreement automatically terminates on the effective dare of the Notice of

[ Termination. Tenmination does not relieve HCI of its obligation to pay any Royalties owing at the
time of termination, apd does not impair any accrued right of HLNAP.

( - | : : PATENT .
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TERMlNA’PION BYHCT

13.1 Temmination by HCI - I-IClhas the right at any time to terminate this Agreement in whole or
with respect to any portion of HLNAP's Patent Rights by giving written notice to HLNAP. The
nofice of termination will be subject to Article 19 (MNotices) and will be effective 90 days after the
 eff zctive date of the notice. Any termination in accordance with this paraaraph does uot reheve I—If“[
f any obhganon or habthty accmed pnor to te.rmmanon LT g L

ARTICLE 14
DISI‘OSiT]O"T OF LIC'ENSED T‘RODUCT ON H AND UP'ON TERMINA’I‘ION

L 14, l DLS posal Unon Tem:nnatmn Upon termination of this Agreemcnt(excludmrr the explratton
of the term of this Agreement), HCI will have the right to dispose of all Licensed Product on hand
- within a period of six months and otherwise HLNAP will purchase such Licenced Products from
H(‘L at no Iess than HCI‘S cost. . L

. UARTICLE1s. -~
Q PATENT MAmcmc

15.]° Marking Licensed Product - I—ICI must mark al! Lxcensed Product made used or so]d under
the terms of this Agreement, or their containers, in accordance with the applicable patent marking -
laws in the Territory.

E AU L ARTICLE]G S
USE OF NAMES AND TRADEMARKS

izt 16.1 Consentto Usé Neﬂ:h&r party is perrmtted to use any name, trade name, trademark or other

designation of the other perty or its employees (including contraction, abbreviation or simulation of
2 any of the foregomo) in advertising, publicity or other promotional activity, without the prior writfen
consent of the other party, not to be unreasonably withheld,

ARTICLE 17
LIMITED WARRANTY

17.1  Richtto Grant License - HLNAP warrants that it has the lawfu] rwht to grant this license io
HCT on the tenns of this Agreement.

17.2 No Warranty of Merchantability or Fitness for Purpose - This licerise and the associated
Invention are provided without warranty of merchantability or fitness fora particular purpose orany

| | | - - PATENT |
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L consirued as

L _otherwarramy, express orxmph ed H.T.,NA.P makes no representation or wa_rranty that any LICEDSE('[
Product wﬂl not mfnnge any patent or other proprietary right,

17 3 T1tle a.nd Infrm gement - HLNA.P is the exclusive holder of HLNAP's Patent Rlohrs and has
not granted to any third party, other than HCI and HCI Affiliates, the right to use, license or
otherwise participate in HLNAP's Patent Rights in the Territory. To the knowledge of HLNAP, it
has not been served with any notice of injunction, judgment, order, decree, ruling , charge or claim

“related to HLNAP's Patent nghts and to its knowledge the HLNA.P s Patent Rxghts are not subject

to any claims of infringement or otherwise by third parties nor are there any events wh1ch might
consnmte material breaches or defau]ts of HLNAP's Patent Rights. -

17.4 Nop Liability for Incidcnta!l Special or Consequential Damages -In no event will either party
be liable to the other party for any incidental, special or consequential damages resulting from

_exercise of this License or the use of the invention or Licensed Product or the use of the practice of
' ':,j-,Ltcensed Method

17 5 le:tauons Except as may be provlded in Section 17 3 nothmg n th:.-: Agreement wi !I he

__(a)' -a warranty or represantaﬂon by I—ENAP as to the vahdlty or. scope of any of
T ,‘HLNAPsPatent nghfs Sl i i

(b) a war.ranty or representation that anything made, used sold or otherv.nse disposed of
under any license granted in thls Agreemenit is or will be free from mfrmgern ent of
patcnts of third pames and .

(c)  an obligation to bring or prosecute actions or suits against th:rd parnes for patent
mfnngem ent e‘ccept as prowded in Article 8 (Patent ]nfnngemcnt)

17.6 NDUCE from HLT\TA.P in Certain Events - Notwnhstandma Section 17.5, HLNAP agrees i0
prowde notice to HCI forththh upon the happenmg of any of the foilowxng events of which it

. beenmes aware:

(@) if the performance of its obligations under this Agreement at any time conflicts with
and will result in a breach of or default under any of the tepns, conditions and
provisions of any applicable law or regulation or judgment, injunction, order, decree
or other instrument binding on HLNAP or HCI, or any Sublicensee, employee,
director, officer, agent, successor or assign of HCI; or

() there are any proceedings before any court, administrative tribunal or other authority
commenced, pending or threatened which would challenge the validity of HLNAT =
Patent Rights or assert a right or interest of a third party in HLNAP’s Patent Rights.
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17.7 HLNAP Indemnity - HLNAP hereby agreed to indemnity and hold harmless and defend T,
its officers, employees and agents, the inventors of the patents and other patent applications in
HLNAP's Patent Rights, and their respective employers, from and against any and all liability,
claims, suits, losses, damages, costs, fees and expenses resulting from or arising out of exercise of
any breach of its warranty under Section 17.3. The amount of the indemnity will be limited to the
amount of Royalties paid by HCI to HUNAP under this Agreement. '

ARTICLE 18
INDEMNIFTCATION

12,1  Indemnity by HCI - Subject to Section 17.6, HCT must indemnify, hold harmless and defend

HLNAP, its officers, employees and agents, the inventors of the patents and other patentapplications

in HLNAP’s Patent Rights, and their respective employers, from and against 2ny and all liability,

% claims, suits, losses, damages, costs, fees and expenses resulting from or arising out of exercise of
this License. - . I ' - ' L : '

[' : 18.2  -Tnsurance - HCL at its sole cost and expense, must insure its activities in connection with
the work under this Agreement and obtain, keep in force and maintain General Liability Insurance

with such limits as HUNAP may reasonably request, provided the amount of such insurance is

J reasonable and such insurance is generally offered by the insurance industry.” - =+

: 183  Liability Not Limited by Insurance - HCT expressly understands, however, thatthe coverage -
[ and limits in paragraph 18.2 do not inany way limit HCT's liability, HCI must fumish HLNAP with
certificates of insurance evidencing compliance with all requirements. HClis notreguired to insure
its dctivities pertaining to the products’ liability risk until it begins to use Licensed Products,

18.4 Rightto Set-Off - Withoutin any way limiting or restricting any rights or remedies available
to FICT pursuant to this Agreement, at law or in equity, in the event of breach of this Agreement by
HLNAP, HCI shall be entitled to set off against Royalties and other monies payable to HLNATP
pursuant to this Agreement any and all liebility, claims, suits, losses, damages, costs, fees and
expenses Tesulting from or arising out of such breach. -

£
i
3]
."\'7;i

)_ | ARTICLE 19
NOTICES

[ 19.1 Notices - Any notice or payment required to be given to either party must be sent to the
respective address given below and is effective: '

’ (a)  onthe date of delivery if delivered in person, or

| (b)  five days after mailing by first class certified mail, postage paid. -
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| " For HLNAP: 715 — 837 West Hastings Strest
l Vancouver, British Columibia V6C 3N6

[- For HCIL 715 — 837 West Hastings Street
Vancouver, British Columbia V6C 3N6

’ | B Either party may change its designated address by written notice.  _

[ : ARTICLE 20
ASSIGNARILITY
[_ 20.1  Assienments - This Agreement is binding upon and inures to the benefit of HLNAP, HT,

their successors and é;ssigns. HLNAP acknowledges that HCI may assign its rights under this
Agreement and grant a Sublicense to an FICI Affiliate, and HLNAF hereby consents to the same,

5 o ... ARTICLE2l )

f L WATVER.

’ 21.1 N'g Waiver - The waiver of ahy breach of any term of this Agreement does not waive any -
other breach of that or any other term, '

I- . | ARTICLE 22
FAILURE TO PERFORM

E 22.1 Right to Costs - I either party talces legal action against the other because of a failure of
performance due under this Agreement, then the prevailing party is entitled to reasonable solicitor’s
fees in addition to costs and necessary disbursements. L

ARTICLE 23
GOVERNING LAWS

I 23.1 Governing Laws - This Agreement is to be interpreted and construed in accordance with the
laws of British Columbia and the laws of Canada applicable then, but the scope and validity of any

I patent or patent application will be governed by the applicable laws of the country of the patent or
patent application.

PATENT .
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ARTICLE 24

1" FORCE MAJEURE
24.1 Force Majeure - The parties will be excused from any performance required under this
I Agreement If performance is impossible or unfeasible due to any catastrophe or other major event

beyond their reasonable control, including war, riot or insurrection; laws, proclamations, edicts,

ordinances or regulations; strikes, lockouts or other serious labor disputes; and floods, fires,

f explosmns orother natural disasters. When sucheventsabate, the partles respectweobhgatlons will
" resume.

ARTTCLE 25
ARBITRATION

25.1 Arbltratmn Atthe request of either party, any controversy or claum ansmc outof orrelating
to the- pICIVlS]OIlS of this Agreement will be settled by arbitration by a sole arbitrator conducted in
Vancouver, British Columbia, at the British Columbia Intemational Commercial Arbitration Centre
in accordance with the provisions of the International Commercial Arbitration Act of the Province

; ' of British Columbia. Judgment upon the award rendered by the Arbitrator will be binding on the
: parties and may be entered by either party in the court or forum, state or federal, having jurisdiction.

ARTICLE 26
CONFIDENTIALITY

26.1 Confidentiality Obligations - If either party discloses confidential information to the other
party, the disclosing party will designate this information as confidential by appropriate legend or

E _ ' ln'=IIuct10n and the receiving parry will:

(2)  usethe same degree of care to maintain the secrecy of the confidential information
as it uses to maiutzin the secrecy of its own information of like kind; and

(b}  usethe confidential information only to accomplish the purposes of this Agreement.

26.2 Disclosure - Neither party will disclose confidential information received from the other
]" partv except to its employees, customers (including Sublicensees), distributors and other azents who
are hound to it by similar obligations of confidence and only as required to accomplish the purposes

af this Apreement.

[- 26.3 Exceptions to Confidentiality Oblisations - Neither party will have any confidentiality
obligations with respect to the confidential information belonging to or disclosed by the other party

’ | that;

(a)  the receiving party can demonstrate by written records was previously known to it;

PATENT .
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. ._ (b)  the receiving party lawfully obtained from sources under no obhgaﬂon of
{' confidentiality;

; (c) is or becomes publicly available other than throegb an act or omission of the
[' receiving party or any of its employees (such as any patent applications); and

(_ d)  is required to be disclosed undera requirement of law.

{ " 264 TemnofConfid entla.hrg Obhgatlon The provisions of thxs AI'thIﬂ 26 w1l} cortinue in effect
for three years after expiration or termination of this Agreement. ,

ARTICLE 27 S
CONFIDENTIA_L[TY OF THIS AGREEI\TENT

27.1 Restrictionson Dlsclgsure of this Aereement - Each party WLH not, w:thoutthe prior written
consent of the other party, disclose the contents of this Agreemeat to any third party, other than

-regulatory authorities (if required to do so), attorneys, accountants and ‘consuitants required in
respect of this Agreement, and, in the case of HCI, Sublicensees and prospective Sublicensees,
providing that in each such case the party receiving information relating to this Agreementshall have

. f rst agreed to mamtem the conﬂden&ahty of mformatlon chsc[osed ) Lo :

{ 27.2 Public Dssclosure Obhgatmn - Each party ack.nowledges that 1t may be in the inferest af the
other party to distribute periodic informational releases and announcements to the news media that
“relate to this Agreement. Each of the parties agree notto release such materials without first sharing
a draft of the release with the other party and receiving the prior written approval of the other party,
such approval not to be unreasonably withheld or delayed. Should the party receiving a draft press
E - release reject its public disclosure, the parties shall discuss the reasons for the rejection and make
“every effort to redraft the release in a form acceptable to both parties, provided that the above shall
not apply to a pa.rtzcular sxtuatmn if a party is advised by its legal counsel that certain disclosure or
announcements which the other party will not consent to after reasonable notice and attempts to
redraft, are reqmred to be made by applicable Jaws, steck exchange rules or policies of regulatory
7 agencies or authorities having jurisdiction.

ARTICLE 2R
MISCELLANEOUS

28.1 Headings - The headings of this Agreement are inserted for convenience of reference only
and are not intended to be party of, or to affect the meaning or interpretation of| this Agreement.

28.2  Effective Date - This Agreement is not binding upon the parties unti! it has been signed
helow on behalf of each party, in which event it becomes effective as of the date recited on page one,
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983  Amendments and Modifications - No amendment or modification of this Agreement will be
valid or binding upon the parties unless made in writing and signed by each party.

28.4 Entire Agreement- Subjectto Section 6.3, this Agreement embodies the entireunderstanding
of the parties and supersedes all previous communication, representations or understandings, either
oral or written, between the parties relating to the subject matter hereofincluding, withoutlimitation,

the Agreement between the parties dated as of June 9, 1999,

28 5 Severabahg Ifany part of this Agreement is for any reason found to be unenforceable all
other parts nevertheless remain enforceable as long as a party’s rights under this Agreement are not
materially affected. In lieu of the unenforceable provision, the parties will substitute or add as part
of this Agreement a provision that will be as similar as possible in econormc and bustness objectives
as was mtended by the snenforéeable provision.

'2B.6 Counterparts and Facqm:ule Copies - This Arrfeement may be executed in several

counterparts “each of which when g0 executed shall be deemed to be an original and such
counterparts shall constitute one and the same instrument and notwithstandiog the date of execution

' shall be deemed to bear date as of the date of this Agreement. A facsimile transcribed copy of this

Agreement signed by a party in counterpart of otherwise, shall be deemed to be and to constitute a
properly executed, delivered and binding document of the parly 50 51gmng, ,nohmthstandmg any
variation in the dates of execution. ' : ,

Both HCI and HLNAP have executed this Agreement in duphcate ongmals by their authorwert
officers on the dates written below: ,

WEARTLINK CANADA (1999) INC. HEARTLINK N.A. PATENT -
- . C OR:P(\RATION )

Ry: Cag?éd/bfé// : N By ?p?/éﬂéu
(Authonzed Slgnatory) | (Authorized Smnatnry)

Name: K-/~ BAdoK Name: fef._ 4:‘74&'9-&’(

Title,  ORESDENT - Tile: AORECIDENT

Date; O?-IJ/?//Q‘W Date: %/f ‘_71//29‘90
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APPENDIX “A”

[

1 Anstralian patent applications PO6166 and 68141/98;

2 International patent application PCT/AU98/00252 (the designated inventor for US
g applications is shown as Stamfer (without the "p");

3 Canadian patent application mumber 2,284,553; and

4 Any equivalent US patent application.

)
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