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o1. About uBioMacpa

can help to check our blood circulation 48 b comected
status and accumulated stress easily by
measuring HRV(Heart Rate Variability) through
pulse wave analysis of capillary.

Anybody can easily test accumulated stress and
vascular health status at home using
device to prevent further development of disease.

Prevention of cardiovascular
disorder or accumulated stress using
easy-to-use test device

uBioMacpa

Check Health on Fingertips

uBioMacpa

Vascular Age / Stress Evaluation Simple Test

A4 ot / Female / 32 years



o1. About uBioMacpa

Sphygmography
device using
bloodless method

APG Test HRV Test

Prevention by improving lifestyle,

lifestyle - related diseases

Il

ﬂ
| ::
1 o
il




o2. Installation and Operation

Product Includes
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Software installation

Install the uBioMacpa software. Then it will start installation
automatically and will follow the procedure as below.
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Installation and
User Manual

Click “Next[n]” and
proceed.

Click “Install [I]” and
proceed.

(If you want to change the
path, click “Change[C]”".)
Click “Next[n]” and proceed.

When installation is completed, [
click “Finish”. Make sure the

\
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icon is generated on the desktop. ygioMacpa’
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o2. Installation and Operation

* When you connect this to a computer USB port for the first time,
Connecting the device to the computer follow the procedure below.
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1) Connect the USB cable to the
computer.
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Click “Yes, connect
this time only (Y)”
and click “Next (N)".
2) Then connect the USB cable
to the deVICe 3 Eé%ﬁi}ﬁjﬂml [Hal 2X510 2l= AZEHNH:

Click “Automatic installation (re-
commended)” and click “Next (N)”.
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3 USB to UART

Running

When you click the icon on the desktop, uBioMacpa

OFEALE BUHRD (OF2]S S35HAI2.

will start running. Lazo ][ ensne g =
uBioMacpa Click “Continue (C) Click “Finish” and finish the
and proceed”. connection process.



03. User Registration

When you click the icon on the desktop, the main screen will be displayed, Click e to register the user
for testing. = pyes
. : [ [ um
Register the user for testing EER 18% Femela
. . . = x emale
Enter name, date of birth, and sex, o and click “OK”, You will see the data belowe R Male
Once you have a test, you can select the user in the list from next time.e ig:;- 1545 :1.3:_{-

There is no limit on the number of the users
Users have their own records only.

-0 00T

Viewing previous test result shows only the records for the user. User -~
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Check Health on Fingertips

uBioMacpa

gartfl 1970
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Design of main screen

Testing vascular health

## USB connected

Testing accumulated stress

Vascular Age / Stress Evaluation Simple Test
Viewing records per user
How to use

Selecting the user
Analyzing the test result

Ao}/ Female / 32 years

Showing product version

copyright by biosen$ 3 itive Config

QP00 R

Finishing the program




04. Testing Vascular Health

It gets vascular health level from vascular health type and calculated vascular health age. (Test time = 1 minute)
It moves to analysis screen when the test is finished.

## USB connected

000

Sung A/ Female / 30 years

The Principle of Vascular age measuic

Heart Beating
ivm—lx

==

Vascular age Acce I ql J f |J‘_;c

Index Analysis e
2n J H! en h 1!.«.7

Types of Normal / Abnormal Pulse wave
Explanation of Vascular age Index Type

Vascular age index

12) +2

Standard signal

11 A/\,\
) o

Basis

14 Measur;

Show test time (process time)
Reception sensitivity of bio-signal

Average from the start of test
Accelerated pulse wave graph

?Jlse wave

'
|
|
|
|1st waveform
|
I1-
|
|
|

2nd waveform

Mean Pulse

Signal
%

Not be estimated under 4% signal

@ Comparison of average accelerated pulse wave for the

age group and measured accelerated pulse wave

Vascular health calculated from accelerated pulse wave

(5 X

Basis of test and vascular health types

Basis of test and vascular health types

Move to main screen
Start testing
Finish testing

If you click “Viewing test result” before the test is finished,

the analysis screen uses only the tested data.

* The data is not saved

* You may do it for fast testing but it is not recommended

* We recommend normal finish of testing and moving for
analysis

Measured pulse rate per minute

Type of vascular health
There are 7 levels between Good and Bad a

Average index - age of tested person
Tested index - Vascular health age
compared to the age of tested person



05. Analysis of test result of vascular health (1)

Testing vascular health level is a
screening test of vessel age and blood
circulation level in a noninvasive way.

Summary

2]

Signal Level :  24%

=30 ~ +5 : Safe (Healthy Lifestyle)
+6 ~ +20 : Caution (Attention to Lifestyle)
+20 ~ . Danger (Need for Diagnosis)

A~Btype : Safe
Vascular Age Type C-Dtype : Caution
E~G type : Danger

There are 7 levels (A - G) in vascular health level
depending on its Resilience.

The resilience gets worse as you get older.
Healthy adults are usually in B level. But they
could be in C or D level if they have high blood
pressure or diabetes.

A person who is 60 years old could be in level B
if he keeps a good lifestyle.

N
Diabetes, high blood pressure, stroke,
and obesity were considered as adult
disease before. But they are
considered as lifestyle disease these

days because they come from irregular
eating habit, pollution, and stress.
Those diseases can be prevented if you
change the lifestyle. So regular
checking of vascular health level is
important.

If the reception signal is 4% or better, it can be
tested.

Higher reception signal does not mean it is
better (5% or better is enough).

When you have cold hands or bad blood
circulation, the reception signal may be low and
is unable to test.

Vascular health index is related to
vascular health but it is also closely
related to lifestyle which affects blood
circulation.

Eating too much meat, lack of
exercise, irregular eating habit, too
much drinking, smoking, and frequent
instant food cause higher vascular
health index.



05. Analysis of test result of vascular health (2)

Average age index in vascular health level means the
age of testing person.
When you take away the age of testing person from

vascular health age, it becomes vascular health level.

Result of Measurement
Classification Measurement Detail Result
Average Index
Vascular Age Index| +3 ;fe::;: .r,::‘ez

3 Associated with Blood circulation by LifeStyle. Increases than average Index is Bad.

Lower value means it is healthier and a good lifestyle is
kept.

B type

O

Healthy

O

Vascular Age Type B

Average Caution Need attention

3 Related to Aging of peripheral vascular and state of blood circulation.

O O O

Consult docter Need medication Critical

Average Pulse
of age group

6 9 Average Pulse
of you

Average Pulse

There are 7 levels (A - G) in vascular health level.

It is related to resilience of vessel tube.

Healthy people who are 10 - 29 years old are in A level.
Healthy people who are 30 - 59 years old are in B level.
If you are 30 - 59 years old and are in C level, you need
to be careful.

If you have adult disease, you may be in C level or
worse.

Elderly people are usually in C level or higher but if you
are in good health, you could be in B level.

Average pulse is average heart rate and green stripe is the
range of average pulse per age group.

Yellow stripe is the average pulse of the testing person and
the width is min/max variation. If the variation is more
than 1/3 of green stripe, it is good.

If the width is narrow, test the stress level.

Pulse variation during measuring stress is related.



05. Analysis of test result of vascular health (3)

This shows the last five test results. Average index is the average
of final tests.

Blood circulation in peripheral blood vessel is affected by
oxygen, nutrition, emotion, and hormone. So you need to test
several times and get the average for vascular health level.

o

Previous Test Results (Last 4 times) Average Index : +0 Detail Analysis e
e Test Date Vascular Age Type Vascular Age Index a a-b: 90 ms
a-c:174ms
1 2014-06-26 11:05:32 B type +2 a-d: 222 ms
a-e : 296 ms
2 2014-06-26 11:13:52 A type -4 <l e/\
3 2014-06-26 11:28:19 B type *0 ¢ b 086 This shows the average of accelerated pulse
4 2014-06-26 11:29:29 B type +3 c,: 0,06 wave during the test.
d/a:-0.20
b LA Points of a, b, ¢, d, and e are inflection
points.
@_ i —— a-b, a-c, a:d, anq a-e are the time taken to
reach the inflection points and they are not
You may experience sharp change of [ used during analysis.

I

| vascular health level. This happens when |
I there is sudden change of blood
I
I

| b/a, c/a, d/a, and e/a are used during
pressure or resilience of blood vessel. If [ analysis and they are the ratios of length.
that happens try again after 5 minutes. i

This happens more to unhealthy person.

S ———



06. Testing Accumulated Stress

@ This tests accumulated stress of the body (test time = 2.5 minutes).
- uBioMacpa tests vascular health and accumulated stress levels at the same time. You can view the test result of vascular health level using
“Viewing previous test result”.
- It analyzes accumulated stress level by getting heart rate variability from pulse wave.
It moves to analysis screen when the test is finished.

o Calculating 3 types of health-related data
\
Sung A / Female / 30 years \

-~
/ Standard Weight and Obesity Inde.. Pulse wave

H.R. variability

What is my proper weight?
Standard weight means the proper weight for one's height.
(height - 100) x 0.9
[(height - 150) x 0.5] + 50

|
|
|
|
|
height - 100 I
|
|
|
|
|

o Showing pulse wave and analysis data
What is my Obesity Index? Prosent Weight

= X100
Obesity Index(%) Standard Weight

My Proper weight and Obesity Index ?
ANS.

e - - - - - -

Body Mass Index (BMI)

Finish the test and move to main screen
Start testing
Finish testing

If you click “Viewing test result” before the test is finished,
the analysis screen uses only the tested data.

- The data is not saved

o Measured pulse rate per minute @ Comparison of average accelerated pulse wave for the - You may do it for fast testing but it is not recommended

o Show test time (process time) age group and measured accelerated pulse wave a—nva\lllssrizcommend normal finish of testing and moving for
o Reception sensitivity of bio-signal @ Vascular health calculated from accelerated pulse wave @ Average index - age of tested person

Average from the start of test @ Type of vascular health Tested index - Vascular health age
Accelerated pulse wave graph There are 7 levels between Good and Bad compared to the age of tested person




07. Analyzing test data of accumulated stress (1)

Stress index is obtained considering all the data (pulse
variation, heart rate distribution, balance of automatic nerve,
and detailed analysis) below

Interpretation of Stress Index

25 under : Good level

25 ~ 35 under : Temporary Stress

35 ~ 45 under : Primary Stress

45 ~ 60 under - Accumulated stress. Stress tolerance is getting
o weaker.

(37 A)) = (Lower is better) Relative stress index of 30's age female. 60 over : Chronic Stress. Seek medical attention

v
32 I 1

Normal early stage ongoing chronic

Hans Selye, an endocrinologist in Canada and Nobel Prize winner, first used the term stress while he was researching the
biological response when animals are in extreme situation.

Stress is the response of the body (human being, animal, plant) to any demand placed upon it internally or externally.
Sympathetic nerve works when you are in danger. For example, it opens pupil wide for better recognition and to get more
lights, makes body hairs stand to sense vibration, makes heart beat faster for more blood circulation to arms and legs, tightens
muscles to fight or to run away, shrinks peripheral blood vessels to provide more blood where needed, minimizes blood
circulation to digestive organs, and make breathe fast for more oxygen. If you stay in such situation for long, sympathetic
nerve becomes inactivated.

When you are in stress, automatic nerve works to overcome the situation. But if this situation goes for long or repeats, body
becomes to be used to it and it develops to chronic stress.

For testing stress, European Society of Cardiology and The North American Society of Pacing and Electrophysiology prepared a
guideline on the standards of measurement and interpretation of HRV (Heart Rate Variability). Most medical devices today
follow this standard. uBioMacpa is also based on this standard.

e e, e ————



07. Analyzing test data of accumulated stress (2)

It is healthier if there is more pulse variation. If there
are more little sawtooth-like curves, the variation is
higher. And if it becomes a straight line, it is less
sensitive to stimulus.

Data Analysis

Pulse Variability (Complexity = 83.65 ) Adults average is 30~40, under 20 are in excess stress Ievel.o 9

The horizontal axis represents the pulse rate, and the
vertical axis represents the pulse rate frequency.

It is better if heart rate distribution fills the triangle
area in an equilateral triangle shape. If it becomes an
an isosceles triangle indicates low variability in heart
rate. This indicates a state where accumulated stress

What is Variability 7

What is Complexity?

Graph showing changes HRV, More Variety of graph line is Complex pulse index in various forms that defines immunization has dulled responsiveness to external stimuli
healthier. against stress and environment, P °
Pulse Distributional Map o Autonomic nerve system balance Map 0
Tyt hythria
a .
°". '"" i o Balance of automatic nerve shows accumulated stress
level through the rate between activation of
Fatigue Chronic Stress Normal a‘g . . . .
sympathetic nerve and activation of parasympathetic
nerve. The closer it is to the center of red box, it is
Excess Stress ChrosSinss: more balanced. Depending on the accumulated stress
level, the green square dot moves to chronic stress area
Graphed the distributions of heart rate variabilty. it means the type of stress. Medium domain refers to ‘healthy’ condition, on the left. If you do not solve it at this stage, it moves
Slim triangle shaped distribution refers to the excess stress, h . bel
The standard shape means healthy, to chronic area below.




07. Analyzing test data of accumulated stress (3)

Activation of sympathetic nerve, activation of
parasympathetic nerve, and standard pulse deviation
affect stress index in detailed analysis.

e Testing data analysis
Sympathetic Activity (Average age)

®

- High when excited or nervous (Better to be low within the green range)

LF

Para-sympathetic Activity (Average age)
- Low when feeling angerfworry/fear (Better to be high within the green range)

HF

Autonomic nerve system balance {Average age)

e LF/HF
Maan
O

SONN

Average Pulse

Pulse Standard Deviation

Root Mean Square Standard Deviatio
- Low wihen anxiousiworrny/fear (Better to be high within green range)
. ©

RMSSD

e Balance of automatic nerve
shows the rate between
activation of sympathetic nerve
and activation of
parasympathetic nerve. If it is in
the green stripe, it is normal. If it
goes to the right or left end
after several tests, the function
of automatic nerve is low.

- Autoncemic nerve system balance (Normal within the green range)

ag

- Average pulse per minute {Better to be low within green range)

s

- Immunization against envirenment (Better to be high within green range) @

0 Average pulse is average heart rate. If it is in
green area (standard area per age group), it is
normal. Heart beat is automatically controlled to
provide oxygen to all body parts through blood. If
it is always fast, it is called frequent pulse and you
may consult with a doctor. If it is out of green
area and is on the left, it is called infrequent pulse.
it may cause fatigue and dizziness but it can
happen to people like marathoners who have
large lung capacity.

e When you are tense or excited, the activation of the

sympathetic nervous system increases. If you are under
continuous stress, the responsiveness of the
sympathetic nervous system dulls, often causing it to
move out of the green stripe (standard range per age
group) and shift to the left.

0 Activation of parasympathetic nerve is higher when

you are relaxed. But when you are in anger, worry, or
fear, it gets out of green stripe (standard area per age
group) and moves to left. If the state of low activation
of sympathetic nerve goes for long, activation

of parasympathetic nerve is affect by it and it becomes
low and more stress is accumulated.

@ Pulse standard deviation is known as index of
body adaptability to environment. If this gets
out of green stripe (standard area per age
group) and moves to left, the immunity to
stress becomes weaker.

@ Mean deviation is another way of checking
activation of parasympathetic nerve. When
you are relaxed, it is higher. But when you are
in anger, worry, or fear, it gets out of green
stripe (standard area per age group)
and moves to left.



° © °
08. Viewing previous test result
@ It allows viewing previous test results by test date.
- It shows the test result of vascular health level. o

- It shows the test result of accumulated stress.

- It shows the average heart rate records. VescukrAge st Repcr e
- You can delete test records one by one

Result of Measurement
Corion  Menmert prepen

viscdarpgeinden 2|

Previous Test Results  Eolocna s T :

Sung A / Female / 30 years

Vascular age index

Stress index

(2 W Click the point and load the record.

Stress Index Report

Pe

If you place the mouse pointer on the point and
right-click it, you can delete only the record.
If you click “Yes (Y)”, the record gets deleted.

w‘ew 123_20111102_112224 hrv record sure to delete ?

av | [ ouem




09

. Deletin

g all records of a user

You can delete all records of a user by selecting “User Registration/Change” at the initial screen.
- “Delete” deletes all test records of the user.
- You cannot recover the deleted records. So be careful.

User Registration/change

Birth vear

Gender

Female

User Dawvid

Birth 1980

Phone @ Male © Female

o Open the list by selecting “Viewing the list”.

If you select a user and right-click it, “[Record
Deletion]” menu pops up.

r E E B
@ David records sure to delete 7

| am || ouew |

If you click “Yes (Y)”, all records of the user get deleted.

(vascular health record + accumulated stress record)




10. Data storage path (PC - Windows 7 64bit)

1
Windows 7 64bit : You can follow the data storage path. !
( My computer or File Explorer -> (C:)Drive -> Users -> User name -> AppData -> Local -> VirtualStore -> Program Files(x86) i
-> uBioMacpa -> work ) i

gy  [271 Bgua~- 27 MNEG =~ 0 @
J =2 A o= ) SRS 2R 2% 37|
. mae || David_20140626_120050.ppg 2014-06-26 2%... PPG o 24KB
20 | | sung A_20140626_110532.ppg 2014-06-26 Q7. PPG oY 24KB
&=zzog2r3@© :
3 . | ] Sung A_20140626_111352.hry 2014-06-26 2. HRV I+ 7K8
. HP Universal Print Driver = =
| ] Sung A_20140626_111352.ppg 2014-06-26 @F.. PPG LY 24KB
Ju UM1130_M1210_MFP_Full_Sol . o)
R - || Sung A_20140626_112819.ppg 2014-06-26 @7... PPG Itg 24KB
- o o9 il || Sung A_20140626_112929.ppg 2014-06-26 @7... PPG It 24KB
, Program Fi %
B coa _es || Sung A_20140626_114438.hrv 2014-06-26 @7.. HRV &t 7KB
1. Program Files (x86) =
|| Sung A_20140626_114438.ppg 2014-06-26 @7... PPG HY 24K8
1. The KMPlayer
. Windows
AR
g Bio_Work 01
1. AppData
E- 1Y 7
E w2
B uuce
B WA
RTE=E
B oe=c
I EEl
e
B @ i
B HYE AY
& EAR7|
L zs
c 22 0230) * If you can not see the files, please check the folder options.
KB Apple iPhone . . . . .
. * XP or window 7 32bit : (C:)Drive = Program Files - uBioMacpa = work
\ 87 =2 MEMSL|CE &3t UR: 2014-06-26 2= 12:01 0H= Ui 2014-06-26 2= 12:01
37|: 154KB




10. Data storage path (PC - Windows 8 or 10)

Windows 8 or 10 : You can follow the data storage path.
( My computer or File Explorer -> (C:)Drive -> Users -> User name -> AppData -> Local -> VirtualStore -> Program Files(x86)
-> uBioMacpa -> work)

e e e e e e e e o o o o o o o I
al Qi Drive Tools  M7ICIE_2TB (G) - = i
Home Share View Manage - @
I:l T§ ™ Bdralargeicons [ Large icons . [Z= [ ntem eneck boxes j
5 Medium icons Small icons - e |:i|'r W] Eile name extensions
NE;E-,TTH = EE List f== Details |7 :T:.t iﬁi ] Hidden items Hll-.f;‘-lf'll.liﬂf'd Dpt-i-uns

Panes Layout Current view Show/hide
-

: * If you can not see the files, please check the folder options.

=2

Folder Options =

General Search

Folder views
*You can apply this view {such as Details or lcons)to
|'[E| all folders of this type.

o [ 2pplytoFolders | |  Reset Folders

Advanced settings:
Files and Folders -~
] Always show icons, never thumbnails
[ Mways show menus
[+ Display file icon on thumbnails
[~ Display file size information in folder tips
[T Display the full path in the title bar
Hidden files and folders

m B P

A

(_) Show hidden files, folders, and drives
=] " Hirteremptydrves
[[] Hide extensions for known file types
[~1] Hide folder merge conflicts w

;
;
:




10. Data storage path(Mobile Phone or Tablet)

________________________________________________________________________________________________________________________ |
1
@ My Files -> Internal or Other storage -> Android -> data -> com.biosense.ubiomacpa -> files -> work -> test report files .
1

3 T O 73%m4:51PM

028
Fine dust : Moderate

9 Nowon-gu
Updated 6/20 4:51 PM OO

4:57.,

Wed, June 20

50600

(AR TekView  Log Viewer LogCat

Google Say "Ok Google" &

Camera Play Store

Phone  Contacts Messages Internet Apps

o b 2 T O 72%i 4:52 PM
MY FILES a 9
@ Recent files
CATEGORIES

J'

Images Audio Videos

Documents

PHONE

D N5 APK

Downloads Installation files

2 5O 72%| 452 PM
aQa = 9

My Files » Internal storage

Alarms
Nov 2, 2017 1:01 PM

0 items

Android
Nov 2,2017 1.02 PM

2items

|

Internal storage
9.77 GB/ 32.00 GB

CLOUD

&

Samsung Cloud Drive
Not signed in

Google Drive
Not signed in

DCIM
Jun 20 4:51 PM

Download
Nov 2,2017 1:.01 PM

matlog
Apr 5 4:59 PM

Movies
Nov 2, 2017 1:01 PM

Music
Nov 2,2017 1:01 PM

Notifications
Nov 2, 2017 1:01 PM

2 items

Oitems

1 item

Oitems

0 items

Oitems

[R>S 2 ETO72%m4:53 PM
< aQ ®m 9
My Files ) Internal storage ) Android

data

Jun 16 11:18 AM 111 items
media

Nov 2,2017 1:02 PM 1item

In some models, the folders
may be hidden for security
reasons.

In such cases, you can connect
the phone to a computer using
a USB cable to access the
folder where measurement
data is stored.



10. Data storage path (Mobile Phone or Tablet)

1
My Files -> Internal or Other storage -> Android -> data -> com.biosense.ubiomacpa -> files -> work -> test report files .
1

Ko o o o o |
Gd o B 3 %O 72%m 453 PM G o B 3 T O 72%m4:53 PM Gd o B £ TO72%im4:53 PM Gl o B 2 TO72%m4:53 PM
< a = 9 < a = 9 < a = 9 < aQ @\ 9
My Files >Interna| storage ) Android ) data My Files )’ data ) com.biosense.ubiomacpa My Files )) com.biosense.ubiomacpa ) files My Files ))Sense.ubiomacpa ) files ) work
com.android.phone
Jan 1,2015 9:01 PM 1 item cache work D chk_20180607_161117.hrv
May 16 4:32 PM 0 items Jun7 513 PM 5items Jun7 413 PM 6.48 KB
com.android.providers.media
Nov 2,2017 1:01 PM 1 item files o config.txt J chk_20180607_161117.ppg
Jun7 414 PM 2 items Jun7 414 PM 54 B Jun7 412 PM 23.70KB

com.android.systemui

Jan 7,2015 4:02 PM 1 item D chk_20180607_164105.ppg
Jun7 4:42 PM 23.70 KB
com.android.vending
Apr 5 2:32 PM 1 item mk
E Jun7 501 PM 23.70 KB

com.apptiva.logviewer

Apr 7 1:53 PM 1 item |— park_20180607_171233.ppg
y, Jun7 513 PM 23.70 KB

com.biosense.ubiomacpa
May 16 4:32 PM 2 items

com.biosense.u...acpa.chinese
May 16 12:12 PM 2 items

com.biosense...macpa.english
May 16 11:59 AM 2 items



11. About the device

Size: Width(W)xDepth(D)xHeight(H) = 58.3x32.84x27.46(mm)
Weight: 25g
Material: ABS resin

Features

Description

1) USB cord

2) Test probe

3) Light emitting part

4) Light reception part

5) Computer

This connects to the computer. It is
used for data communication.

a test probe to measure pulse wave
using infrared rays

This emits infrared rays to fingers.

A sensor which receives light through
fingers

universal PC, notebook
Windows XP/Vista/7

CPU : 1GHz, RAM : 512MB
HDD : 120GB




12. Caution

-

+  Calm down for 5 minutes before testing.

*  The testing for kids who are 12 years old or younger is not reliable because their fingers are too thin to test.

«  If the test result is not what you expected, calm down and try again after 30 minutes

« Itis best to use average of 5 test results.

*  For better test, the finger in the probe should be placed horizontally with the rubber band for even light reflection.
* Do not test after drinking or smoking. The test may not be reliable.

*  When you test during the winter or in cold weather, warm the fingers first.

* Do not yawn or take deep breaths during the test. It may affect automatic nerves.

*  When you test outdoors, cover your hand with a tower. The light may affect the test.



13. Basis of the test

< Basis of testing Vascular Health >

Heart Beating Vessel of Extract the Pulse wave
Fingertip from vessel with mlrarm‘
light sensor and light
intercepting sensor

PASER
(A2 R
| <« B <

Vasculasage Accelerated Pluse The Pulse wave
Index Analysis wave with the measurement by change
2nd differentiation of hemoglobin

concentration

a : Basic Figure for Analysis

b : Measurement of Heartbeating
: Vessel elasticity

: residual quantity of Blood

~
N7

< Type of pulse wave means that the Acceleration >

[ A Typel] [ B Typel] [ C Type]
under 20's 30 ~ early 50's 40 ~ 50’s
Healty young man’s Example of Example of
example who has good Healty adult a not so good
blood circulation circulation
before a
[D Typel] [E Type] [F Type]
50 ~ 60's 60 ~ 70's 70 ~ 80's
Example of a little Example of bad Example of a very
bad circulation circulation bad circulation or
in case of hypertension
(G Typel and diabetes
over 80's

Example of the old man with
seriously bad circulation @



14. Checking pulse wave

< Distinct pulse wave of the
human eye >

[Normal Pulse wave — healthy young man]

[Normal Pulse wave - old man]

_-P

[Arthythmia Pulse wave ] I

TN

It has a sharp curve.
If you test after drinking, it has this shape.

It has a smoother turn compared to that of
a healthy young person.

The cycle of pulse wave is triangle.

If this happens for people who are not elderly, try
again after 5 minutes.

If it consists, consult with a doctor.

The cycle of pulse wave is not regular. It skips a
cycle and gets shorter or longer.

There are many reasons for irregular pulse. Consult
with a doctor for electrocardiogram.



15. Basis of testing Vascular Health (1)

H I’t : American Heart @3 * Hypertension by American Heart Association, 1998; 32; 365-370
ype CNS10n Associationo” « Assessment of Vasoactive Agents and Vascular Aging by the Second Derivative of

Learn and Live.. Photoplethysmogram Waveform
+ Assessment of vascular age by analysis of pulse waveform in a noninvasive way
* Analysis of PTG Wave by the second derivative based on 400 males and females
Nlsassies TGS A PS8 Yasealot ALY A Secona IS of with age between 30 and 89 found that the size of peak a, b, ¢, d, and e is related

Photoplethysmogram Waveform
Kenji Takazawa, Nobuhiro Tanaka, Masami Fujita, Osamu Matsuoka, Tokuyu Saiki, . .
Masaru .-\Ik;\\'il. Sinobu Tamura and Chiharu Ibukivama to ag e. It |s assessl n g Va Sc u Ia r ag e ba Sed O n that.
Hypertension 1998:32:365-370
Hypertension is published by the American Heﬂ!(fl\;socmuou 7272 Greenville Avenue, Dallas, TX

Copyright © 1998 American Heart Association. All rights reserved. Print ISSN: 0194-911X. Online
ISSN: 1524-4563




asis of testing Vascular Health (2)

TABLE 2. Demographics of Study 2 Subjects With Results of Student’s Unpaired f Test

3rd Decade 4th Decade 5th Decade 6th Decade
Demographic M F M F M F M F
Subjects, n 50 50 50 50 50 50 50 50
Age, y 26.0+22 24.4+26° 347432  350+25f  447-28  447-27 546+28 545+32
Height, m 1.72+0.05 157+0.07" 1.72+0.05 1.58+0,04" 1.70+0.06 1.56+0.06" 1.66+0.06 156+0.05"
L5 Weight, kg 659 487 6910 5327 688 53-8 649 4=
SBP, mm Hg 13210 988" 114213 102:9* 11611 104:10° 11613 108161
1 e DBP, mm Hg 61+8 59+5 69+10 63T 74+11 B67+8" 77+8 70+10*
> PP, mm Hy 5211 408 4511 398t 42:8 3758 3910 3810
% 5 MBP, mm Hg 7947 7245 8410 767" 8810 798" 90+9 83 11"
= PR, bpm 70+12 73+10 6810 73104 6811 69+ 11 6610 6910
8 g bia T0794008  —080+011  —0B1-0.1  —072+011"  —0.72+011 -060-011" 0574013 —054-0.11
= cla 0015013 007+010f 0012012 -001012  -0.08+013 -0.10+007  -018=041 -020-0.08
=113 dfa -0.10+0.13 —0.10+0.16 —0.17=0.15 —0.24+0.09% —0.29+0.11 —0.30+0.08 —0.38=0.14 —0.36+012
< .5 ela 021:0.12 019008 021:009 017005t _ 022:008 __ 0.7+005" _ 0.19:008 _ 0.17:0.05
o] SDPTG Al -091:023 —095+031  —086-028 -064:026" —057-028 —036+023" —020=030 —0.16027
[E 1 PTG Al 087+014  088+018  002+014  102+014"  1.03+012 1124016t  116+019  113+0.13
% 15 TABLE 2. Continued
Y=0023%x-1515 Tth Decade 8th Decade All Decades
-2 r =0.80
o p<0.001 M F M F M F
) 50 50 50 50 300 300
o= 63326 63.5=26 73.0-28 72321 49.4+16.4 49.2+15
20 30 40 30 60 " 80 1.66=0.05 1.53=0.05" 1.63=0.06 1.500.05* 1.68=0.06 1.65=0.06"
age 64+8 547 62+9 507 65+9 527
12620 11922 124217 118=164 11815 108+16"
Figure 5. Relationship between SDPTG aging index and age. 7712 74=12 737 70=8 7211 6710
r_ﬁ[lEIG_ﬂglnandﬁn_ﬂ);&d_—_e{ﬂ}_ﬁ’]_anl'eased with age (X); 49+13 45+14 51+14 47415 4612 11
1 Y=0.023X—1.515 (P<0.001, r=0.80). , 93=14 8915 9010 86=9¢ 8711 B1=11"
o 64+9 72-12* 6411 =11t 67+11 11"
= B R A R R K B VN B . X 17 2 V1 | B B W
0202010 —0.20=0.07 ~0.20£014  —0.2420.09 ~010£015 012014
0442011 —0.43+0.12 —045+013  —0.46=0.13 -030£018  —032+017
0.17+0.07 0.16+-0.06 0.16--0.07 0.12+0.07¢ 0.19+0.09 0.16+0.07*
~0.0120.27 0.03+0.26 0.00=0.32 018=029f  —043:047 0320471
1.200.15 1.26=0.24 1.25-0.20 1.27=0.20 1.07+0.21 1.11+0.224




15. Basis of testing Vascular Health (3)

Standard signal Vascular age index

2

Vascular type
§-
Basis

Measure

Test value of uBioMacpa

Vascular health index = vascular age - age

b—c—d—e

a=1

Vascular age = ([ +1.515 J /0.023 )

Vascular age (32) = ( (-0.94-(-0.09)-(-0.19)-0.15) + 1.515) / 0.023

Vascular health index =32-30 = +2



16. Basis of testing Accumulated Stress (1)

Pt st R EN s mes o A TR S 10 *  European Society of Cardiology and The North American Society of Pacing
and Electrophysiology prepared a guideline on the standards of

Guidelines measurement and interpretation of HRV (Heart Rate Variability). Most
Heart rate variability medical devices today follow this standard.
Standards of messuement, physiclogical intarpretaion, and * uBioMacpa is also based on this standard.
chnical use

Task Force of The European Society of Cardiclogy and The North American
Socety of Pacing and Elctrophysology (Menbership of the Task Force listed in

e Appendix)
AlZrg g SDNN Standard deviation of all NN intervals
RMSSD The square root of the mean of the sum of the squares of differences between adjacent NN intervals
SDSD Standard deviation of differences between adjacent NN intervals
NN50 count Number of pairs of adjacent NN intervals differing by more than 50 ms in the entire recording
pNN50 NN50 count divided by the total number of all NN intervals
Zutso o TP 5 min total power
VLF Power in very low frequency range
LF Power in low frequency range
HF Power in high frequency range
LFnorm LF power in normalised units
HFnorm HF power in normalised units
LF/HF Ratio LF [ms’} / HF {ms’]

i T2 s}l e W & |



16. Basis of testing Accumulated Stress (2)

Autonomic Assessment Report Interpretation Guide and
Instructions(Heartmath Research Center, U.S., 1996)

HesgeMATH [\ Research Center o

Autonomic « A guideline prepared by Heartmath Lab. in America for autonomic assessment
Assessment and interpretation (Heartmath Lab. was founded in 1991 to research and
Report teach cardiology. It is a non-profit organization in California, U.S.)

A Camprehensive Heart Rate Variability Analysis * Suggests standard value per age group of each item such as LF, HF, LF/HF,

mean BPM, SDNN, and RMSSD

< Range per age group for time and frequency analysis value >

Tahle 2. Age Ranges and Cutoff Values for Time Domain Variahles

Heart Rate SDNN SDANN SDNN index Ln rMSSD

&nqe I=0wer Upper I;ower Lpper Lower Upper I;ower Upper I=0wer Upper < Area fOI' eaCh frequency range >
10-20 64.01 99.99 94 39 26565 78.99 247 .28 42 42 11217 3.06 4 56

21-30 6252 98.50 88.71 249 67 7424 232 .41 36.79 106.54 2.93 4.44 100

31-40 61.03 97.01 83.37 234.66 69.78 218.43 31.18 100.91 2.80 4.31 10 =

41-50 59 54 9553 78.36 220 54 6558 205.30 2553 9528 268 418 s

51-60 58.06 94 04 73.64 20727 61.64 192 .95 19.90 89 65 255 4.05 % o1k

5170 56 57 99 55 69 21 194 81 57 93 181 35 14 26 24 01 242 303 = )

g o001
Tahle 3. Age Ranges and Cutoff Values for Frequency Domain Variables £ ook
Ln Total power Ln ULF Ln 5-min Total power Ln 5-min VLF Ln S-min LF Ln 5-min HF Ln LF/HF 0.0001 -  ULF VLF LF | HF

Range LDWET UEPer Lower U LowEr Upper Lowe_r Ugeer Lowe_r Uppe_r Lower UppEr Lower Upper 0.00001 | | |

21-20 912 11.05 B.80 10.88 757 947 7.04 EEE 524 B30 456 7.79 0.2D 1.99 0.0001 0001 = 001 Z 012 04 1
31-40 .97 10.90 867 10.74 7.36 9.27 6.84 877 6.08 8.14 4.19 7.42 0.41 2.21 = s 3

41-50 882 1075 853 10,60 7.18 9.07 .64 857 593 7.99 3.82 7.05 0.63 2.42

_51-60 56T 10,60 839 1047 5,96 887 643 837 57T 733 345 .68 054 264 Frequency (Hz)




17. Certificates for the product (1)

Item

Detail description

Patent

KFDA Certificate

Other Certificate

Testing device of vascular health and stress
level by analyzing pulse wave signal
(Registration number: 10-0954817)

Medical Device Product Manufacturer (#3447)
Medical Device Product Permit (#13-262)
KGMP(KTL-AA-110168)

CE(KES-E1-13T0070)
RoHS(CTS130617-01A1)




17. Certificates for the product (2)

KTL-AA-110168 1- 00135 2 2
S D R OE0 MSA Certification Co., Ltd.
: S Quality Management System Certificate
g A
. ol2717| Hx % EYRAIIE MBI
E Yy F (Certificate of GMP) G
CERTIFICATE OF PATENT ;
4877 A=Y A% Fuko] @ Ml 222 o E] B
% 3 A 10-0954817 & EIKe. 4 mwomsm e
o & 8 (Name of Manutactrer) /14t Ty 2 PP Y
PATENT wvmE | % & SN ==y w8 Y H)ﬂm,guujaoﬂu= 7 ,“34479 TEREA Y%7 SURE -1 SIRNNRETYE AL B
L L BioSense Creative
« 2 X 71 (Address of Matae . rmp e o FA2AIUDNE W HAA HUTAN UIBAD A &LV oY i
WS e o v v NEREA H%7 HESE 0-1 BIUAY SHTAWUELS 051 A = RF403 2F PEHN SR FIND U BN 1
MHAT YA G oS¢ WEND R ANAL FANAYE W 391, KIST Venture Town. Hawolgok—dang. Seongbuk—gu. Seoul, £ 4 MBEED sER 191 #aD & w1 A
e Korea 2 - it
1S0 9001:2008
B0 E 3 puronren
(Rdelo g2melqel( Lol gomses R (eawpratanisiet of Wakicore) aih
ART SURF 30-1 ﬂnnnﬂﬁu\u»g 91 ! o o
sEeziEsy M ED .
R — (Name ot Categary : Name of Classiication) (See aHached ) P 1448 A0 A AR, 48 o AANMA |
FRAEA 214 = .
RiL L RS KorQ-121087
IRI17 HE ¥ SuNeDIEN JUYS HELD, AR A AN A - 20150 120 10
Aol g TS, of sl EHERAN] 5% (We heraby cerliy that the above manufacturer complies vith Koroa R A UANS R ane s MM LS S R RS
= ‘Good Manufacturing Practices for tha product(s) listed abova.) |
SAF& S 20114 054 049
(TS 1 TO CIRTIY THAT THE PATENT 1§ REGISTERED ON T REGISTER OF THE KOREAN WA (Dare of lesum) ¢ 2001 07,22 | we vaw
NTELLECTUAL POPERTY OFFICE ) 8718 (Date of Expemtion) - 20140721
0104 48 199 A FolFENu Y carg
BoomoNy 7 &
KFD/\ : Aedomnss ——
E 5557
G e B Kktl] 2322anes = @ ((oams
Kores Tetung. Laberato pela ik [
e B S
AR I IE—— smant €75 Laboratory Co.
- i #2120 A-0ong. 754-1, Snbang dong.
a1 e Cheonan iy, Chungeheongran-do. Kerea
) f TEL 07040188378
Corthesson na Tossog oo
w77 Az 3E
AR £ EC Declaration of Conformity RoHS Verification Test Report
| According to EC EMC Directive 2004/108/EC )
—— 1. Receipt No. : CTS130617-01A1
4 Ba/EAn |88 Applicauts Name + BioSenve Creative CO, LTD
= ———-———i 1 Applicant's Addvess zmm.s‘rwxm\-awwm 2. Applicant
PerLIr Ty e——" \ Seongbukdn, i
HEY. $% - _":_ | a4 oy Saud, © Company name : Bicsanse Creative Co, Lid.
R | Mamiacturers Addess  Same as Above o Address : #951A, KIST Venture town, 39-1, Hawolgok dong, Sungbuk-gu
- { Seoul dity, South, Korea
AR Declares that the prochct.
el ot b 3. Product name ; ubioMacpa
Y Y Variant Model BioMacpa Pro 4. Model No: uBioMacpa, uBioMacpa Pro
Heey | & N B ‘To which thi 5. Date of receipt : June, 19, 2013
Hou 2 W & or other normative documment(s); ] i
AHE A Bajaieg 6. Test Method  IEC 62321 2008
- ’JF; —_— | _ ENS50222010 Mn:_ld
! S — 7. Tost result : Refer 10 the following page(s)
e W A8 K e L L L] Y A e T s 8. Directive : Directive 2011/65/EU 99‘: f hazardous substances in electrical
g e YT — s e rective on therestiction of 5 substances in
Lo A — compashty GO - a3 Laws -
Aeita . Ay ¥ STIB-00088.€2013. G110, ) E‘:ﬁ’;amcmm and electronic equipment.
g R () ~ Flactromagnenc MG - i
s ewansigsie a3 e o g ooy Bsasoo ke Tested by Reviewed by
e T e o o L Title : Senior research Tile : Director
e ™ - - [~ e Name - 1. Park_,/“Hlmbture) Name : smith Jo ¢/ Digrafre) /-
. following the provisions of Directive(s); This report is the result of tests performed for the samples submitted to the applicant
wt | | 2001108EC Cowl
I - = States elating to electromagnetic compatbilty (O 113923 5.89);
(vnf smended by Direcives, 92 31/EEC (O 1126 12.5.92) and e
oRANZIM, M6E W RE W AN ASE M2¥el weh A ol Mo 9V/6Y/EEC(OJ 1220 308.93)
mov e %Y o — : cTs Inc
9 9}
REEE L L] )6?1’&""'(11) | EurpenCott o ety ks )
= ; S TR T
T =) e A () i
b st




