BIOCONTROL

31259-S8
TRCHNOLOGY INC, “Rev, AB
Biocontrol Technology, Inc. Page 1/18

Filename: 31 259ssb.doc
ECN: 2323




Patlent Data Analysis
Software Requlrements Speciﬂcation

31259-58 .
Rev. AB

Contents
1. ' Generai Descnptlon
1.1 Purposs....,.. '
1.2 Definitions ..
1.2.1 Calibration....
1.2.2 Calibration Coef!
1.23 Calibration Data
" 1.2.4 . Coarse Qutlier...
1.2.5 = Countable Calibrati on Sé
1.2.6 Countable Calibraiion
1.2.7 .hc Object.........
- 1.2.8 HemoCue Readmg
1.2.9 Outlier.............
1.2.10 Re-Calibration...
1.2.11 Re-Calibratlon Data:
1.2.12 .ska Object.
1.2.13 Session..
1.2.14 Sitting...........
1.2.15 Subsession..
1.2.16 Valid Session..
1.2.17 Valid Subsessl
1.3 "~ Acronyms......
1.4 References.......
2, Overall Descripti'c;'
2.1 Product Perspe
211 Hardware Interfac
2.1.2  Communications Inte
2.1.3  User Interfaces........
22 Product Functions
23 User Characteristi
2.4 Constraints.....
25 Assumptions an
3. Specific Requi
31 Functional Req
3.1.1  The software m iping Diasensor data Into up to four fiies one
file for each o can use a Diasensor. It must also create an -
Alert file, indicatir een collected, when necessary. ..................0
3.1.2 The software mu: ba ablestoitransiate ,b ary Diasensor data to S-PLUS format file(s)
- (objects). ......... 3 b R .10
3.1.3 The soﬂware will ‘Greatean SiPE it (he object) that contalns one HemoCue .
- reading per sitting Werererbrressereratarernereseserreseeseeens 1@
3.1.4 . There will be softwa ,. FALETEHIMINGTY PIOS. ....oooroorrorereerrrrsomeerr e 13
3.1.5 The software will. pdﬁ ; sJeviation check and remove the subsessions that
do not pass. it wil t Iess than or equal to 30% of the data was
- removed due to St ndardgm ‘ OGS IE ev e evessevrerirrvssessbanenessnesinessnessnnesshes e 13 e
3.1.6  The software will it l_, andard deviatlon of the HemoCue readings.14 .~
317 ' ficient Calibration data to continue formmg a o
- TR 7'
31.8 :pectra in each subsessmn so there will be a
ion. The software will convert each average skin
3.1.9

The soﬁwairé must: be capab h
Corrected (SIG) Ca -

Page 218
Fllename; 31259ssh.doc
ECN: 2323




Patient Data Analysis B! ;! 31259-85
Soﬁwara Requlraments\Speclﬂcation § Rev. AB
3110 The.‘software wlll!i} ati n Self-predictions...... .......... pereresereverene 18
3.1.11 The 'software mtfl t a patient skin Iibrary, which contains the
patient‘s Calibrat B S T SR TROP OO | -
- 3.1.12 The software mus Evaluation data to venfy the success of the
- Calibration; and'i eerert et et e i enesnrereien seessnesrarerarveie 1T
. 3.1.13 The software shall hp absolute values of the dltferences between
the paired Hemo , rpeasurements The software shall calculate a
95% confidence’ e result to a threshoid of 90, beyend which the
Evaluation is said'1 , _ rrrrierereTEErsereerevabe e aar s ra s r e raeesnneensesrne 17
3.1.14 The software mu create a Physncian 'S report containing the
: terevernruernrsnneiserarnsans 18

results of the Ev;

Blocontrol Technology, inc.

: Page 318 -
Fllename: 31259ssb.doc

ECN:2323 .



Patlent Data Analysls
Sofiware Requirements Specification

31259-58
Rev, AB

. 1 L

1.1 Purposé

The purpose of this docu
software used by Patient D
Re-calibration.

1.2  Definitlons

1.2.1 _ Calibration

The collection of Calibratio Dat
Calibration coefflclents y C
Calibration,

1.2.2  Calibration Coefficients

Asetof coefficients used Byt 3 _Igonthm when calculating a glucose
o Calibration Data that is collected from a
patient for a smgie Drasqnso a unique set of coefficients for each patient

1.2.3 Calibration Data

. The spectral, sensor, and time stamp;da m the Diasensor 2000 and the corresponding
HemoCue monitor's gluc.o ding C r the purpose of extracting Calibration

1.2.4 cOarse Outlier

Analysis Section of Co , _ ; QY
Diasensor 2000 Algorrth’ ' plete description of the standard dewatlon
check.

1.2.5 Countable Calibrati A
Session that is valid and with at. iYalid sil_bs'ession that is not a coarse outlier, .
1.2.6 Countable Callbra

Sitting with at ieast four (4 )scountabl [[o]; ssions and a time stamp at least two (2)
hours later than the time. stamp of the.m recent .previous successful sitting. At least two (2)
] dpefore the HemoCue, and at teast two (2) of
0 fter the HemoCue.

1.2.7 Jhe Object

An electronic file conf;

ng for each Diasensor 2000 ssttlng of spectral
data, in an S-Pius obj '

xtension is*.hc".

1.2.8 :
The event of performm'g | f" HemoCue monitor. A valid HemoCue result
is a quantitative readlpgﬁ , 1l | d 400 mg/dL (0 to 22.2 mmoIIL) the
effective measurement'r : tor. -

1.2.8  Outlier ‘
In a set of dita, a valie ﬁ r values in the distribution that its presence

cannot be:

Biooontrol Technology, [ Page 4/18
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1.2.10 Re-Cahbration
ssing of the data to extract updated patient -
calibration coefficlentsf » ed data and the newly collected Re-
Calibration Data. The'p diidentical to Calibration, except that the
length of time during wh e amount of data collected are greatly
reduced, and the Re-calil d to previously collected data
1.2.11 Re-Calibration Data
The spectral, sensor, and ti e Diasensor 2000 and the corresponding
HemoCue monitor's glucos the purpose of updating the calibration
coefficients. :
1.2.12 .ska Object
An electronic file containing Diasensor 2000, in an S-Plus object format
The actual file extension '
1.2.13 Session o _
_The series of events start resses the start button <1> on the Diasensor
2000 and ending after they .patient can press the start button <1> again.
From a data acquisition p s the time bracketed by two reference
measuyements and a ﬂna
1.2.14 Sitting
The single event of a patlg' idata and/or obtaining & glucose reading on
the Diasensor 2000 an% i en necessary. A sitting in Calibration,
Evailuation, and Measure| hal number of sessions performed per sitting.
During Calibration and Efv emoCue reading for each sitting, During
than normally scheduled quality monitoring
1.2.15
subsession is the time during which the
ctra, each preceded by a singie dither
1.2.16
;lhe patient or the Diasensor 2000 and
A creen.
1.2.17 _
of the skin spectra time stamps are less than fifieen
me stamp
1 L] 3

ch Diasensor 2000 sitting (sée definitions)

Biocontro! Technology, Inc.
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1.4 Referencesié" _ . _
The foilowing document HCol DIEeaDY: ;nee into this specification.
1. 82000-PD02 " ASoL gorithm, Product Specification
' 2. 32000-PUO1 o 1S0HR000 Data Acquisition, Product Use Procedure
3. 31257_—PU01- i : ool glnbration Product Use Procedure -
4. 31256-PUO1 { Iuat!cm Product Use Procedure
1. 31259-PUO1 s, Product Use Procedure
5. 31184-FS01 IoR20! Card, Format Speclﬂcatlon
6. 31170-MLO1 AI86er's Guide
s
:
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Software Requirements Spaciﬂcatton

2.

2.1

2.1.14

2.1.2

2.1.3

2.2

_from both a Diasenser and;

" The software will be ru

Product Perspectl

A Diasensor 2000 szt b% hp jent. To accomplish this, data is collected

icose feter. The data is transmitted to Patient Data

bl

h s:been collected, it is then used as input to the

[ volves using the Calibration to collect glucose

tanecusly, coliecting an invasive glucose

\nalysis. When the specified amount of data

lgware used to determine if the Diasensor 2000
i

vely for the patient. Only after the paitent has
he Diasensor in normal Measurement mode

jength of time durmg wh| it
reduced, and the Re-calibra : ,g catenated to previously coliected data.

Hardware tnterface

operating system.
User Interfaces

This software is meant
S-PLUS programming lang

The Patient Data Analysi willzbe
their work station, The: i
may also be written a5 us
approved on an indivigua

e software by directly invoking programs from
‘l,}S version 3.3. S-PLUS “wrapper" programs

1. This software :st' beli
and Re-CaIibratid

;ﬂ
2. Software shall be’
application or _syete_

lysts in Patient Data Analysis. These analysts - -
‘rpund and often a bachelor's degree in a math
aVe strong computer work experience and

sting UNIX system. _
able to pen‘orm analysns snmultaneously
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2.6 Assur’npt\.io-’ns_' _'a' ‘

and 'dewce specific dirsctory so it can be easily

~ Each patiént'sdata will
' tse caution to ensure that the data is stored
correctly :

Avoid usmg column num
use parameters contain

‘_;col"umn names instead. We will continue to - .-
“the Diasensor channel numbers to be used. ="~
57 (channels 1-57 will be used). S
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3. Spec:flc Requlrements

3.1
3.1.1

3.1.1.1

3.1.1.2

f-. |
i

Processing

Each day, a program WIII b
One file of both SPECTRUI

~ built in the directory: Ia1cfd’;."

file name will be: mmddhh”?ﬁ

where: -
mm = data tranéf'
dad =
hh

[ S 1}
a O
%%
= o
O o
3.2
a"‘\
3

=

o)

Some checking of the in pl o
This record shall include:the;
foilowing are the checks

1. Are the collection fa._

ian error is found a record is logged in a fite.
ta was coliected, and type of error. The

f sequence?
2. Arethe mcommggl ing
3. Isthere a missing fs‘b_e

If an alert record is En the f ; ea 2ran’ |n an ASCI| text fon'nat The Alert file will be
buitt in the directory: :Jatc/djsty ] -
file name wiil be: mm_gdh_h

Column Field Nanjé

Range

1

distributorld, 4 dighs

>

userld

numeric, 6 digits max,

. Blocontrol Technology, Inc.
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Column * [Field Name . Range -
3 7 Hdate ' Wdd iy
4  ltme ' i :
5 . fmode ;- i 1 =callbration
§ g - - | 2= evaluation
i : 3 = measurement
i 4=recalibraﬂon E
6 status 2 digits | -

3.1.1.3 Output

Noté: Each day, eé

3.1.2 The software must be
format file(s) (objects)

3.1.2.1 Inputs

A patient's Diasensor 200'
Part of the output object 1
‘F* = literal, stand
yymmdd = date th

at, from the file of zipped mmddhhmm.bin data.
default being: Fyymmdd where:

This will be concatenated
such as: “C" which stan
of data that was collectedg
readings will have the ext:

Xtanslon of the file will depend upon the type
the extension “.ska”, glucose measurement

3.1.2.2 Processing

The analyst concatenates! 't
mmdd.cat.bin, where:

mm = month the goncat
dd = daytheco" dte
.cat (

L]
=
&
8
5
a

i
Translate the Diasensor b_ 14
as follows:

‘Biocontrel Technology, inc. Page 10/18
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tlive Format
Column ~ [Field N Range -
1 " spéctrum’i'ype ? = ép:tctrl':irh_status
= control
o -2 = dark
trum 13 = index
Fl'reizexing 4 = reference
5 =skin
6 =control_absorbance .
7 = dark_absorbance
8 = ref._absorbance
9 = skin_absorbance
2 distributor} 4digits
3 userid numéric. 6 digit's max,
4 date yyymindd | o
5 time -
6 jnvasive . ding Qto 65,535
7 mode | 1 = callbration
2 = evaluation
3 = measurement
4 = recalibration
8 siftCount i 65,535 The sitling number
while using this mode of
operation. (normally, cal. sittings
would be 1-120).
2 sessCount 1 -6 for Cal. or Re-cal, 1-1 for
: Evaluation or Measurement
mede. The session number
within the above siiting.
10 todCode 1 = before breakfast
2 = after breakfast
3 = before lunch
4 = after funch
, 5 = before dinner
6 = after dinner
7 =bedtime
8 =night
9 = other
1" | spectrum{1] upto 15 digits
12 spectrum[2] | upto 15 digits
13.73 spectrum{3 to ; ~ { upto 15 digits
631 _
74 spectrum|64] upto 15 digits
7 | sensori] | up to 15 digite
76 sensorf2) up to 15 digits -
77-84 sensor3 to 10] up to 15 digits
85 statusCode 2 digits

" Bioconirol Technology, Inc.
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Translate the Diasensor bif
S-PLUS object, as follows;

Range
4 dights

numeric, 8 'd!glts mex

1 = calibration

2 = evaluation

3 = measurement
_ 4= reca!lbraﬁpn :
numeric

Column Field Name " |
1 | distributorld - -

2 usefld-

3| mode:.

'4 dala.'

numetic
wamning: . no leading zeros
327681032767

| -32.768 t0 32,767

32,768 10 32,767

1 = before breakfast
2 = after breakfast

3 = before lunch

4 = after funch

§ = before dinner

6 = after dinner

7 = bedtime

8 = night

9 = other

then - [Oeor1

5| time

ghicose

control

Invasive '
todCode

Diwidl >

#.

| Usage specific

32,768 t0 32,767

Normaily, only data frd '
. into S-Pius objeci(s). Hi
contains all the data, bo H'go

Other Checks:-
1.

m the analyst and display the date and time
iad a “bad” status.

3.1.2.3 Output

'3.1.3  The software will c" Yosan:! Stiobje t(hc object) that contains one
HemoCue readmg e HHT O, : a.
Blocontral Techno!ogy, Ing. g ' ' " Page 1218
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3.1.3.1

3.1.3.2

3.1.3.3

3.1.4
- 3.1.41

3.1.4.2

3.1.43

3.1.5

3.1.5.1

)

!nputs

The S-PLUS object- of spe
The output object name

Processmg

; b
Create an S-PLUS object c Hor “one HemoCue reading for each sitting of
spectral data,

Output ‘ _
One HemoGue reading:for: ecifalidata, in an S-PLUS format file (.hc object).

There will be soffy

Inputs

The following piots will be ¢rg
1 A histogram of the He
2)
3)
4)
5)
6)
7)

9)

10)
11)
12)
13)
14)
15)
16)

subsessions that do n | n check to ensure that less than or
equal to 30%;of the data?was remowve ue to Standard Deviation errors.

D Page 13118
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3.1.5. 2 Processmg

Let M denote the numper: et. Let S;denote a pasticular skin spectra

pixel, where i detiotes th nd j denotes the pixel number {1..64}.

Perform the Staridard Dey o

1. Compute standard dgliat xels: o= STDEV (Sy, 8z, ... Suy) forj=11to
64, ‘ ! ' T '
2. Compute the: averag gatlons denoted as cava.
3. If oave < 0. 009 a se, reject the sub—sesslon
" Also, the numbersubsejssgon g JiLhers dw _fyi-dev:aﬁon check (Coarse Outliers) must be

3.1.53

3.1.6

3.1.6.1

3.1.6.2

3.1.6.3

3.1.7

3.1.7.1

3.1.7.2

to 54.

Cutputs -
An .ska object containing t passed the Standard Deviation check.
A message containing the! olalnumber:of su "sSmns the number of subsessions that failed,

and whether thls data set

The software wili cal the standard deviation of:the
HemoCue readings, ;4 I _ .

Inputs -

The HemoCue readings i.@.{ object)

Processing

Use one HemoCue readmg the standard deviation of the HemoCue

eillemoCus readings. If the standard deviation s

readings. Display the standq[;d‘ p\ﬁ it
F naiys st will discontinue processing.

not greater than or equal to
Outputs :

Display the standard deviatic o :hd'lhg.s.

The software wilf cfiegk ‘sufficient Calibration data to
continue forming af d

Inputs

The spectral data in S—PL

Processing

Perform tests to check th ehtiCalibratioiData Criteria as follows:

The number of:countable Ca prati oI Sessions ) si be greater than or equal 1o 600.

The number ofgcoumable i
sitting must have at least
time stamp must be at Ieastn s
previous successful snttm

The number of days wit astiffcountab ﬁﬂf?tlon sitting must be greater than or equal

i

Biocontrol Technology, lhe. u,}il%!
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3.1.7.3 0utputs

3.1.8 ‘ ) in‘each subsessicn so there will
be a maximum B ¢ e ‘ssion The software will convert
each average 0

3.1.8.1 inputs

3.1.8.2 Processing

3.1.8.3 Outputs

3.1.9  The software must b
intercept Correcteq (

3.1,.9.1 Inputs
The absorbance object
3.1.9.2 Processing '

'lficatlcn sections on PLS Decomposition and
gd for the details of performing the PLS

Slope and Intercept Cor rd Pt ‘M
ector usmg sic.

decomposition and updat n
3.1.8.3 Outputs

3.1.10.1 Inputs

! The absorbance object.

The Calibration Vi ctcr a '

3.1.10.2 Processing *3?‘

lon self predictions with the actual HemoGue -
ted correlation coefficient, the RMSEC (Root

Mean Square Erron of C | . the Quality Monitoring Cutoff (QIV! Acceptable
Range) i) ‘
The correlation cc'é_fﬁt:ié t{a\ii yithe:pail nf' ata analyst to determine if the correlation is >

Ythe Skin Library is created.

Page 15118
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Determine the‘QUéiif" Aonjtoring: Cutoff) oliqws: "i
8l measure Cue value (y) for. data collected during
cailbratlon definea oot mearn Ire(RMS) e olﬁas follows., ‘

he number of paired resuts

(elation coefficient, the RMSEC, the siope,

3.1.11 The software must enabl analyst ate a patient skin library, which:
contains the pat LT

3.1.11.1 Inputs

The Load Vector,

3.1.11.2 Processing
The software mu:

will need to buuld Riflibraryiara asioliows:

General: i

1. The channel numbe ‘,,t i 1 kpafameter The default will be 1 through §7.
annt :a placeholder for all 64 channels.

The Calibration Date,
The 4-digit dlstributor
The Quality Monlto

The QM Culgif Vall
Control Data; ‘
1. Average Ab 0
2. The Avera‘ I:

vhich shall be a parameter.

s oN

e'same time the conirol data was collected, in

: f[easurements may drift from the maximum and
”orbance The default is 0.003. '

3. The deviation that th
minimum vaiues of |

$kin Data ¥
4. The Skin Predictlon i helCall , _rthe patient, which contains the Galibration
" vector, Calibration cons , i ault = 25), and rank weight (default = 1)

5. The, Number of Skin Pred R he number of ranks used when calculating a

i

glucqse measurement. Thereitt 110 _frg_a'e ranks used (default = 1).:
6. The!Diasensor 2000 Vaucf , Gfge. (Default is 0-400)
Blecontrol Technology. Inc R Plge16118
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9. The Loadmgs_,‘ _atr_lpe
10. The Load Vecto

3.1.11.3 Outputs
The patient’s ski

ient Evaluation data to verify the
6 user of the resuit.

3.1.12.2 Processing

Perform fests to' ﬁ“%ck: hétet GEValliation data as follows:
Number of days with at.lea; one“’( untable:Evaluation sitting should be greater than or
- equal to twenty five, (25)

Number of countable Evatuation-’ greater than or equat to forty-nine (49)
Sittings with a stﬁ%s cod ' hteen(18), and nineteen(19) are not
countable, o

3.1.12.3 Outputs o %é
Messages to the user that in the data passed the sufficient Evaluation

data criteria. "

3.1.13 The software shall ca

resuit to a threshold of ithe Evaluation is said to have
failed.

3.1.13.1 Inputs :
Diasensor 2000 measurey at file (.rdg object}. This file also contains

the corresponding Hemo
3.1.13,2 Processing |

Z

a

12l density from  z,,,, to infinity equals

error.

“Biocontral Teshmolony, TG, ' —Page 178
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list be less th'an the threshold of 90 to pass

The upper boundary of the.conﬂde%el erv
Display a Pass or Fall status:to 4 alys “o

Diasensor 2000 measurements in an.S-PLUSiformat file (.rdg object). This file also contains
the correspondmg HemoCue re o] i : _ ‘
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