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AN S  An a l y z e r

F o r  P r o f e s s i o n a l  U s e

SA-3000P Max Pulse
T h e  W o r l d ’s  O n l y

P e r s o n a l  C a r d i o v a s c u l a r  

S c r e e n i n g  D e v i c e

Smart Pulse

Our Products

We are a leading manufacturer of Medical Devices for the World-Class Cardiovascular Screening & Digital Infrared 

Thermography Imaging Technology.

D i g i t a l  I n f r a r e d  T h e r m o g r a p h y

S y s t e m

IRIS-XP
State  of  The Ar t

ANS & Cardiovascular  

Heal th Analyzer

IRIS-QT
D i g i t a l  I n f r a r e d  T h e r m o g r a p h y

S y s t e m  f o r  Q u a r a n t i n e



Part 1. Max Pulse ?



Max Pulse?
The Test  Analyzes

• Overa l l  Card iovascu la r  Hea l th

• Hear t  Ra te  Var iab i l i t y  &  Mean Hear t  Ra te

• E las t i c i t y  o f  Ar te ry  &  Per iphera l  (Ar te r ia l  S t i f f ness)

• Ag ing  o f  B lood  Vesse l  &  B lood  C i rcu la t ion

• Menta l /Phys ica l  S t ress  &  Res i l ience  to  S t ress  

• Au tonomic  Nervous  Sys tem Func t ion

The Max Pulse provides measurements using Heart Rate Variabi l i ty & Accelerated Plethysmography to 

access overal l  Cardiovascular and Autonomic Nervous System F unction 

I t  is a useful tool in assist ing health -care pract i t ioners, technicians, and individuals in the early detect ion 

of cardiovascular related issues. The test wi l l  also help assess nutraceutical and/or pharmaceutical needs .

Through periodic screenings and treatments (exercise, diet,  and supplementat ion etc.),  one is able to 

monitor the effect iveness of these changes and how they relate to the person’s cardiovascular, 

autonomic, and overal l  health status. 



%

• Easy,  User - f r iendly [1  MIN Screening Avai lab le ] ,  100% Non - invasive  (FDA Class  2 )

• Compat ib le  w i th  bo th  Windows & Mac  OS

• Suppor t  7 Languages  (Eng l i sh /German/Span ish /Ch inese /Japanese /Tha i /Korean)  

• Cardiovascular  Screening (Wor ld -Top Class  APG analys is  technology)

• Autonomic  Nervous System Funct ion Test  (Wor ld -Top Class  HRV analys is  technology)  

• Wide ly  app l i cab le  f rom Ped ia t r i c  to  Adu l t s  

• Provide  both  Asian & Western  Cl in ica l  Reference (The Wor ld ’s  Only)

Reliabi l i ty

• Bui l t  ASIAN Reference for  the  1 st in  the  wor ld

• FDA,  CE,  CFDA,  MHLW approved

•

Why Should You Use Max Pulse?

Unique

High Usabi l i ty



P

FREQUENCY DOMAIN ANALYSIS:

TP: Total Power, combination of the 3 frequencies
VLF: Very Low Frequency
LF: Low Frequency
HF: High Frequency

Reduction of TP: Decreased ANS function, decrease in regulatory
competence and a decrease in the ability to cope with environmental change.
Reduction of VLF: Decrease in the bodies ability to regulate body
temperature and hormone levels.
Reduction of LF: Loss of energy, fatigue, insufficient sleep and lethargy.
Reduction of HF: Chronic stress, aging, reduced electrical stability of the 
heart.

Stress Resilience: As an indicator of how much we are adaptable to the 
stress, it will be greatly resistant to the stress in the healthy people under 
the same stress while it will be lower in resistance 
for the unhealthy people if they lose the resistant ability in the 
body or have a weak autonomic nerve system function. 

Electro Cardiac Stability: It is decreased because of chronic stress and 
lowered Electro Cardiac Stability may make a risk of cardiac disorder.

ANS Activity: It indicates the activity of Autonomic Nervous System 
function and its regulation competence.

What Max Pulse Screening Will Tell You - HRV -



P Arterial Elasticity: It shows the degree of the blood flow and 
contraction power of artery from the heart to other parts of the 
body. 

Peripheral Elasticity: It shows the degree of the blood circulation of 
peripheral blood vessel delivering to the furthest from the heart.

Wave Type: It displays the distribution of the aging level in 
percentage for your blood vessel by 7 Types. 
(The percentages may be spread out or 100% in a given wave type)

What Max Pulse Screening Will Tell You - APG -



Clinical Research 

1. Clinical reference research at 8 major hospitals in Korea

- Pusan University Hospital

- Donga University Hospital

- Seoul Baek Hospital of Inje University

- Eulgy University Hospital

- Ihwa University Hospital

- Dankuk University Hospital

- Ghil University of Ghachun Medical College

- Sungshim University of Hanlim University

2. Clinical research for 2 years (from May 2001 to June 2003)

3. Acquired 3,600 normal cases

4. Build ASIAN HRV Reference for the 1st in the world and get its Patent

How to Build ASIAN HRV Reference?



Difference of Reference Value between Asian and Western people
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Certificates & Patents

HRV Patent HRV Patent 

CE

APG Patent 

CFDA FDA CE MHLW



Clinical Papers

We have published more than 
200 Clinical Papers including SCI Level 

using our HRV/APG Analyzing System.



Global Business Partners



Part 2. Background Theory 



HRV theory

APG theory

Autonomic Nervous System Function

Stress Assessment

Vascular Health

Aging of Blood Vessel & Circulation

Background Theory



Part 3. How to Measure Stress & ANS Function

[HRV]



Heart rate variability or HRV is the physiological phenomenon of

the variation in the time interval between consecutive heartbeats in milliseconds.

• Higher HRV has been found to be associated with reduced morbidity and mortality, and improved psychological 

well-being and quality of life.

• It’s not the same as the heart rate (beats per minute) increasing and decreasing as we go about our daily business.

Heart Rate Variability?



HRV is regulated by the autonomic nervous system (ANS), and its 

sympathetic and parasympathetic branches, and HRV is 

commonly accepted as a non-invasive marker of ANS activity.

The ANS helps you respond to daily stressors and regulate some 

of your body’s most important systems, including heart rate, 

respiration and digestion. 

What is Autonomic Nervous System?

Main Function: Maintaining the Homeostasis as a control system of our internal organs

Branch: SNS (Sympathetic Nervous System) & PNS (Parasympathetic Nervous System)

Acts: Heart rate control including hormonal, enzymatic, respiratory, pulmonary, urinary and uterine neural control

Diseases related to ANS dysfunction:

Diabetes, Hypertension, Irritable Bowel Syndrome, Headache, Sudden Death after MI, Depression, Anxiety, 

Sleep disorder

HRV Reflects Autonomic Nervous System



Heart Rate Fast = R-R Interval is Shorter  SNS [Fight]

Heart Rate Slow = R-R Interval is Longer  PNS [Rest]

HRV Reflects Your Autonomic Nervous System

R-R Interval

R-R Interval
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HRV Analysis Method



Mean HR

SDNN

RMSSD

PSI

ApEn

SRD

TP

VLF

LF

HF

LF norm

HF norm

LF/HF ratio

Time Domain Analysis Frequency  Domain Analysis

HRV Parameters 



• SDNN (Standard Deviation Normal to Normal)
- Standard deviation of total N-N intervals

- Reflects the Variation of Heart Rate

- Indicative of Autonomic Nervous System Function 

- Indicative of the overall health condition & immunity

HRV Parameters [Time Domain Analysis]

Healthy

Unhealthy

Standard

Deviation

Mean HR

HRV



• RMSSD 

- Represents the strength of your Parasympathetic Nervous System

- Before coming the heart dysfunction or disorder symptom, RMSSD shows lower value.

- SDNN & RMSSD decrease  Increases the risk of heart disease

HRV Parameters [Time Domain Analysis]

• PSI (Physical Stress Index)

- The pressure loaded on our body regulation system, drawn from the time domain parameters 

such as HR, the distribution of HRV & RR interval



HRV Parameters [Frequency Domain Analysis]

Frequency Domain Analysis is a complex analysis technique that shows how 

much of a signal lies within one or more frequency bands (ranges). 

With regards to Heart Rate Variability, research has identified certain frequency 

bands that tend to correlate with certain physiological phenomenon, such as 

SNS & PNS activity.

• LF (low frequency)
- 0.04-0.15Hz. (Yellow in the left chart)

- Indicative of Sympathetic Nervous System Activity

• HF (High frequency)
- 0.15-0.4Hz (Green in the left chart)

- Indicative of Parasympathetic Nervous System Activity

• LF/HF Ratio
- A ratio of Low Frequency to High Frequency

- Indicative of Sympathetic to Parasympathetic Autonomic Balance

• LF norm, HF norm
- LF norm = LF / LF + HF (reflects SNS)

- HF norm = HF / Lf + HF (reflects PNS)

- Reflects the regulation & balance degree of Autonomic Nervous System



Max Pulse Parameter HRV Parameter Description

Mean Heart Rate: 
This is your average heart rate measured during the
test. It is typically between 60 and 90 beats per minute. But in someone such as 
athletes, it may be lower.

Ectopic beat: 
This means the heart rhythms deviated from the 
normal range and it may also appear when you move or talk much during the test. 
If it occurs over 5 times, the measurement must be repeated. If it still remains high, 
you may have an irregular heart beat(Arrhythmia). 

HR

HRV Parameters in Max Pulse

HRV

HEART RATE VARIABILITY (HRV):
Measures the degree of fluctuation in the length of intervals between heart 
beats. For healthy people, HRV a fluctuation in heart rates, while unhealthy 
people have a simple and consistent heart rate.
HRV measures the adaptability of the cardiovascular system and autonomic
nervous system, which is composed of the sympathetic nervous system
(SNS) and parasympathetic nervous system (PNS). Your SNS plays the role of the 
accelerator, also known as flight or fight. Your PNS functions as the brake, also 
known as rest and repair. A healthy person has a balanced autonomic nervous 
system.

More variable & complicated HRV Tachograph = Healthy Condition



Max Pulse Parameter HRV Parameter Description

Total Power [combination of the 3 frequencies]
Reduction of TP: Decreased ANS function, decrease in regulatory
competence and a decrease in the ability to cope with environmental change.

Very Low Frequency [Provide the additional information of SNS & PNS]
Reduction of VLF: Decrease in the bodies ability to regulate body temperature and 
hormone levels.

Low Frequency [Indicative of Sympathetic Nervous System Activity]
Reduction of LF: Loss of energy, fatigue, insufficient sleep and lethargy.

High Frequency [Indicative of Parasympathetic Nervous System Activity]
Reduction of HF: Chronic stress, aging, reduced electrical stability of the heart.

The Ratio of SNS & PNS: It indicates the balance degree of SNS(tension) and 
PNS(relax). The balanced ratio [I ZONE] means that you are in healthy condition.

*Balanced: It means that sympathetic nerve and parasympathetic nerve are 
properly balanced each other. In general, ratio of SNS and PNS is 6:4, 5:5, 4:6 and it 
means the balance of autonomic nerve system.
*SNS Dominant(Increase in LF norm): If sympathetic nerve is excessively high, 
it means that the person has anxiety, irritation, and excessive nervousness. 
In other words, if the person has excitation or stress severely and has sleep disorder, 
aggressive character, agitation and overheating on body, it is highly dominant.
*PNS Dominant(Increase in HF norm): If parasympathetic nerve is excessively 
dominant, it means that the person has depression or can’t be bothering anything 
or loses the motivation. 

HRV Parameters in Max Pulse

LF Norm

TP

VLF

LF

HF

It indicates normal range of healthy people. Zone:

It indicates normal range of healthy people. Zone:



Max Pulse Parameter HRV Parameter Description

ANS Activity: It indicates the activity of Autonomic Nervous System function and its 
regulation competence. 

Fatigue Index: It indicates the state of fatigue and “loss of energy caused from 
stress.

Electro Cardiac Stability: It is decreased because of chronic stress and lowered 
Electro Cardiac Stability may make a risk of cardiac disorder.

HRV Parameters in Max Pulse

HF Power
[Electro Cardiac Stability]

HR,SDNN,RMSSD
[PSI=Physical Stress Index]

LF/HF Ratio
[MSI=Mental Stress Index]

SDNN
[Stress Resilience]

Physical Stress: It indicates the degree of the pressure to our body which is suffering 
from fatigue or stress. The lower value is the better. 

Mental Stress: It indicates the degree of the emotional stress (Anxiety/ 
Worry/Anger/Tension/Lethargy) which is suffering mentally. The lower value is 
the better. 

Stress Resilience: As an indicator of how much we are adaptable to the stress, it 
will be greatly resistant to the stress in the healthy people under the same stress 
while it will be lower in resistance for the unhealthy people if they lose the 
resistant ability in the body or have a weak autonomic nerve system function. 
The higher value is the better. 

Indicator of Autonomic Nervous System Function & Immunity 

LF Power
[Fatigue Index]

TP 
[ANS Activity]

SDNN,PSI,MSI
[Stress Score]

Stress Score is given in reference to the Physical and Mental Stress and how they 
relate to the ability for handling or dealing with the internal and external stress 
placed upon it. A score of 50 or less is ideal. The Stress Score is directly related to 
the autonomic nerve function and the relationship or disparity between the 
Physical/Mental Stress and the Stress Resilience.



Part 4. How to Measure Vascular Condition
[APG]



Photoplethysmography [PTG]?

• Plethysmography is used to diagnose deep vein thrombosis & arterial occlusive disease. And, it has been around for 

over 25 years and are currently being used in many clinical applications. 

• Using a finger clip, the blood’s pulse wave is followed from the time it leaves the heart and travels through the blood 

vessels down to the finger. 

• The pulse wave is a snapshot into the cardiovascular system and evaluates arterial elasticity 

(arterial stiffness), which is related to atherosclerosis. 

PTG is a non-invasive technique for measuring the amount of blood flow present or 

passing through, an organ or other part of the body. 



Plethysmography(PTG)                    

Velocity Plethysmography(VPG)

Accelerated Plethysmography(APG)

To stabilize the baseline

To make more clearly

Artificial processing of the Plethysmograph

Accelerated Plethysmography [APG]?

Max Pulse uses PTG and APG analysis. Specifically, the APG application for 

determining Vascular health.



a

b

c

d

• a : Basic point to evaluate APG waveform.

• b：Arterial Elasticity 

- The deeper (-) value is better.

- The b/a ratio reflects the arterial stiffness.

- It shows the degree of the blood flow & contraction power of artery 

from the heart to other parts of the body. 

• c：Reference Value to evaluate b & d wave.

• d：Peripheral Elasticity

- Higher value, smaller (-) value is better.

- The d wave reflects the peripheral stiffness.

- It shows the degree of the blood circulation of peripheral vessels 

delivering to the furthest from the heart.

• The gradient of b, d point

- Indicative of the overall vascular condition and vessel aging degree

- Used to determine the type of waveform

- Higher gradient = Young & Healthy Blood Vessel

APG Waveform Analysis

- (minus)

+ (Plus)



Classifying the wave types as aging

Type 1: Blood circulation and its vessel are Excellent

Type 2: Blood circulation and its vessel are Good

Type 3~4: Start to get aged in the vessel

Type 5: Not good at the blood circulation and aged 

state in the vessel

Type 6~7: Blood circulation Disorder

7 Types of APG Waveform

The gradient of b, d point 
becomes lower.

Younger

Older



Max Pulse Parameter APG Parameter Description

b/a

d/a

Type of Arterial Health: It displays the distribution of the aging level in 
percentage for your blood vessel by 7 Types. (The percentages may be spread out 
or 100% in a given wave type)

*Type 1: Blood circulation and artery state are great!
*Type 2: Blood circulation and artery state are good but a slight 
build-up is beginning to occur.
*Type 3~4: Blood circulation and artery state are becoming poor 
and build-up is starting.
*Type 5: Blood circulation and artery state are not good and build-up is getting 
increased.
*Type 6~7: Blood circulation and artery state are very serious and build-up is 
becoming serious.

Arterial Elasticity: It shows the degree of the blood flow and contraction 
power of artery from the heart to other parts of the body. 
A healthy blood vessel is flexible & supple and it leads to get a higher score of 
Arterial Elasticity. 

Peripheral Elasticity: It shows the degree of the blood circulation of peripheral 
blood vessel delivering to the furthest from the heart. 
A healthy blood vessel is flexible & supple and it leads to get a higher score of 
Peripheral Elasticity. 

Wave Type

APG Parameters in Max Pulse



Contact or visit us whenever you like…

3F Samwoo B/D, 13-8, Baekjegobunro 20gil, Songpa-gu,

Seoul, Korea

(82)-2-2056-2681

Get in Touch

With Us

damon@medi-core.com

www.medi-core.com (For Medical Division)

www.mcaretech.com (For Wellness/Healthcare Division)
Thanks for your Attention ! 


