
US 20200138371A1 
INI 

( 19 ) United States 
( 12 ) Patent Application Publication ( 10 ) Pub . No .: US 2020/0138371 A1 

Appleby ( 43 ) Pub . Date : May 7 , 2020 

( 54 ) SMARTPHONE DEVICE FOR BODY 
ANALYSIS 

( 71 ) Applicant : Ryan James Appleby , Minneapolis , 
MN ( US ) 

( 72 ) Inventor : Ryan James Appleby , Minneapolis , 
MN ( US ) 

G16H 20/70 ( 2006.01 ) 
G16H 40/63 ( 2006.01 ) 

( 52 ) U.S. CI . 
CPC A61B 5/4872 ( 2013.01 ) ; A61B 5/002 

( 2013.01 ) ; A61B 5/0064 ( 2013.01 ) ; A61B 
5/7275 ( 2013.01 ) ; A61B 5/6898 ( 2013.01 ) ; 

A61B 8/56 ( 2013.01 ) ; A61B 8/461 ( 2013.01 ) ; 
G16H 50/20 ( 2018.01 ) ; G16H 20/60 

( 2018.01 ) ; A61B 8/5223 ( 2013.01 ) ; A61B 
8/4427 ( 2013.01 ) ; G16H 20/70 ( 2018.01 ) ; 

G16H 40/63 ( 2018.01 ) ; A61B 8/4227 
( 2013.01 ) ; A61B 5/6843 ( 2013.01 ) 

( 21 ) Appl . No .: 16 / 735,213 
( 22 ) Filed : Jan. 6 , 2020 

Related U.S. Application Data 
( 63 ) Continuation of application No. 14 / 820,554 , filed on 

Aug. 7 , 2015 , now Pat . No. 10,548,528 . 

Publication Classification 

( 51 ) Int . Ci . 
A61B 5/00 
A61B 8/00 
G16H 50/20 
G16H 20/60 
A61B 8/08 

( 57 ) ABSTRACT 
A device designed to empower users to take control of their 
health by becoming aware of how their physical and mental 
health is affected by their lifestyle choices . In embodiments , 
the device can comprise a housing , at least one emitter 
source disposed within the housing , a first sensing element 
configured to detect a reflected portion of the at least one 
energy beam and generate a first signal corresponding to a 
measured composition of subcutaneous fat tissue , and a 
second sensing element configured to detect a plurality of 
physiological parameters . 

( 2006.01 ) 
( 2006.01 ) 
( 2006.01 ) 
( 2006.01 ) 
( 2006.01 ) 

300 
310 

420a O 420b 
o 
420a , b 

00000000 401 

402a 402 402b oooooo 

05 

403 



Patent Application Publication May 7 , 2020 Sheet 1 of 16 US 2020/0138371 A1 

100 

121 

( ) 
101 111 

110 

FIG . 1 



Patent Application Publication May 7 , 2020 Sheet 2 of 16 US 2020/0138371 A1 

200 

221 

240 

222 

FIG . 2 



Patent Application Publication May 7 , 2020 Sheet 3 of 16 US 2020/0138371 A1 

00000 * 

110 
302 

312 

304 308 

306 310 

FIG . 3 



Patent Application Publication May 7 , 2020 Sheet 4 of 16 US 2020/0138371 A1 

300 
310 

420a o 420b 

420 a , from 

2 402a 402 * 
00000 og 402b * 

* 

RE 

correno 403 

FIG . 4 



Patent Application Publication May 7 , 2020 Sheet 5 of 16 US 2020/0138371 A1 

Measure down from 
the top of the 

shoulder blade 
502a 502b 

503 

110 

O 

503 

FIG . 5A FIG . 5B 



Patent Application Publication May 7 , 2020 Sheet 6 of 16 US 2020/0138371 A1 

601 
611 

Hold the device levei at your 
A knee , then slide up the 

front of your leg 

602b 
612 

602a 

110 
FIG . 6B 

613 X90 

FIG . 6A 



Patent Application Publication May 7 , 2020 Sheet 7 of 16 US 2020/0138371 A1 

700 

710 

704 

721 
702 

706 

pogow 

FIG . 7 



Patent Application Publication May 7 , 2020 Sheet 8 of 16 US 2020/0138371 A1 

801 
802 811 Til the dovico o gy ! 

the bubble in the cartier 

-821 Placo dovice 

812 

813 

100 

FIG . 8A FIG . 8B 



Patent Application Publication May 7 , 2020 Sheet 9 of 16 US 2020/0138371 A1 

900 
910 

401 

FIG . 9 



Patent Application Publication May 7 , 2020 Sheet 10 of 16 US 2020/0138371 A1 

1011 
Trends : Griet Data Analysis : 

1014 Avg Sleep 
1012 www 

+3.4 
& ck : 

Aids : 2.3 
Rio 

11.5 hrsint 

1013 
Ary Cakes 58 calday 
Avg Carbs : * @pday 

1001 1020 POTENTIAL ELEVATED 
CORTISOL LEVELS 

1030 Can you OXOOXSC 
+1 dayishi 

FIG . 10A FIG . 10B 



Patent Application Publication May 7 , 2020 Sheet 11 of 16 US 2020/0138371 A1 

US & F aktaches 
Apparatus , id phone 

1102 Usor OSIS & 

1103 
User selecties 

exising world , 01 
deales profile 1104 

User is insenice 
where to BBC 
device on my 

and you 

Sensors és gathered to 
calamina precise 

KoXcBI 0 X 1903 ini 

User risused on 
how to hos device 

Once the device 
determines variables 
are some as control 
measurement , taxes 

Tanding 

Heading stored in 
memoryluser 

1106 
User is given 
788 uren ASSESSTIENE 

comleta ? 
Algorithmsi attware 
deterries possible 
explanations and 

suggestions for use ? 
based on daca 

Roedores 
correlated with a 

dhe dala 
Gathered by SM 

1112 
Yes User displayed 

sesults of 
???? Sssment 

1113 
Display of dais 

Owrelation to User 

FIG . 11 



Patent Application Publication May 7 , 2020 Sheet 12 of 16 US 2020/0138371 A1 

FIG . 12-2 

FIG . 12 



Patent Application Publication May 7 , 2020 Sheet 13 of 16 US 2020/0138371 A1 

MANUFACTURED DISTRIBUTED , AND SOLD ... 1220 AS A TOOL FOR SELF 
( USER 1 ) 

DEVICE 
UNPACKAGED 

PROFILE & GOALS , DATA 
TRANSFER SETTINGS , ETC ) FOR USE ON SELF 

USER 1 TURNS ON 
DEVICE 

USER 1 SELECTS 

USER 1 TAKES 
MEASUREMENTS 

? 

MEASUREMENT DATA 
STORED IN USER 1'S 

INTERPRETATION AND 
ANALYSIS 

DATA ANALYZED 
AGAINST ALL OTHER 
DATA AVAILABLE 

FROM VARIABLES WITH 
POTENTIAL INFLUENCE 
ON USER 1'S GOALS 

DATA SENT TO OTHER 
PLATFORM FOR 

ANALYSIS 

END OF DATA WITHIN 
DEVICE'S SOFTWARE 

END OF 
IMMEDIATE USE 

ANY TRENDS 
CORRELATIONS 

PATTERNS ANDIOR 
LIFESTYLE BEHAVIORS 
RELEVANT TO USER 
IMPROVEMENTS 

END OF 

FIG . 12-1 



Patent Application Publication May 7 , 2020 Sheet 14 of 16 US 2020/0138371 A1 

1220 

AS A TOOL FOR USE 
ON OTHER USERS BY 

USER2 

DEVICE 
UNPACKAGED 

DEVICE SET UP OWNER 
PROFILE AND ACCOUNT 

SETTINGS , DATA TRANSFER 
SETTINGS , ETC ) BY 

OWNER FOR USE WITH 

USER 2 TURNS ON 
DEVICE 

USER 2 SELECTS 

MEASUREMENTS ON 

MEASUREMENT DATA 
STORED IN USER 1'S 

PROFILE 

DATA ANALYZED 
AGAINST ALL OTHER DATA SENT TO OTHER DATA DISPLAYED FOR 

USER 2 
INTERPRETATION AND 

ANALYSIS ANALYSIS 
POTENTIAL INFLUENCE 

ON USER I GOALS 
AND MEASUREMENT 

DATA WITHIN IMMEDIATE USE MEDIATE USE 

USER 2 NOTIFIED OF 
ANY TRENDS , 

CORRELATIONS 
PATTERNS , AND / OR 

UFESTYLE BEHAVIORS 
RELEVANT TO USER 

INTERPRETATION WITH 
OWN ANALYSIS OF ALL 
KNOWN VARIABLES 

USER 2 PROVIDES 
USER 1 WITH 

RECOMMENDATIONS 
FOR IMPROVEMENTS 

IMMEDIATE USE 

FIG . 12-2 



Patent Application Publication May 7 , 2020 Sheet 15 of 16 US 2020/0138371 A1 

STIMULUS TO 
PHYSIOLOGY 

REACTION TO 

COMMUNICATES 
TO SPECIFIC 
ORGANS AND 
LOCATIONS VIA 
HORMONES 

INTERRUPTION UNDERSTANDING INNER 
WORKINGS OF BODY THROUGH 
HORMONES VS EFFECTS OF 

HORMONES 
AMOUNT AND 

( RELATIVELY 
HAS UNWANTED 

OTHER PARTS OF 
BODY THAT 
CAN BE 

MEASURED ) 

USER STARTS 
TRYING TO MAKE 
CHANGES TO 

UNWANTED 
EFFECTS ON 

FIG . 13 



Patent Application Publication May 7 , 2020 Sheet 16 of 16 US 2020/0138371 A1 

SCAT SITES CHANGE 
IN DESIRED WAY ? 

YES NO 
ARE OTHER 

VARIABLES ARE 
AVAILABLE TO COMPARE 

RESULTS TO ? RESULTS TO ? 
YES 

YES 

STORE DATA INTO CHECK USER DATABASE 
FOR CURRENT VARIABLES 

AND PAST 
TRENOS PATTERNS 

CHECK USER DATABASE 
FOR CURRENT VARIABLES 

AND PAST 
TRENDS PATTERNS 

DATABASE 

NOTIFY USER OF POSITIVE 
RESULTS . ENCOURAGE 
USER TO ADD MORE 

VARIABLES INTO DATABASE 
TO DETERMINE POTENTAL 
BENEFICIARY BEHAVIORS 

NEGATIVE RESULTS . 
ENCOURAGE USER 

TO ADD MORE VARIABLES 
INTO DATABASE TO 

DETERMINE POTENTIAL 
INHIBITORY BEHAVIORS 

ARE THERE 
CORRESPONDING 
TRENDS PATTERNS 

SUPPORTING 

ARE THERE 
CORRESPONDING 
TRENDSPATTERNS 
SUPPORTING NO YES NO 

STORE 
PATTERNS TRENDS 
IN USER DATABASE 

STORE 
PATTERNS TRENDS 
IN USER DATABASE 

STORE 
PATTERNS TRENDS 
IN USER DATABASE 

STORE 
PATTERNS TRENDS 
IN USER DATABASE 

NOTIFY USER OF 
POTENTIAL BENEFICIARY 

NOTIFY USER OF POSITIVE 
RESULTS . ENCOURAGE 
USER TO ADD MORE 

VARIABLES INTO DATABASE 
TO DETERMINE POTENTIAL 

POTENTIAL INHIBITORY 
BEHAVIORS 

RESPONSIBLE FOR 
NEGATIVE RESULTS 

NOTIFY USER OF NEGATIVE 
RESULTS , ENCOURAGE 
USER TO ADD MORE 

VARIABLES INTO DATABASE 
TO DETERMINE POTENTIAL 
BENEFICIARY BEHAVIORS POSITIVE RESULTS 

O 
FIG . 14 



US 2020/0138371 A1 May 7 , 2020 

SMARTPHONE DEVICE FOR BODY 
ANALYSIS 

RELATED APPLICATIONS 

[ 0001 ] This application is a continuation of U.S. patent 
application Ser . No. 14 / 820,554 , filed on Aug. 7 , 2015 , 
which is hereby incorporated by reference herein in its 
entirety . 

FIELD OF THE INVENTION 

[ 0002 ] This invention relates generally to systems and 
methods for assessing body composition , and more particu 
larly to a portable subcutaneous fat diagnostic device for use 
with a mobile device . 

BACKGROUND OF THE INVENTION 

[ 0003 ] Humans have always been in the pursuit of health 
and happiness . The most sought after goal in the health and 
fitness industry by consumers is to lose subcutaneous adi 
pose tissue ( SCAT ) ( hereinafter also referred to as “ SCAT ” , 
“ fat ” , “ body fat ” , “ storage site ” , “ [ body ] fat storage site ” ) 
specifically in target areas such as the abdomen / mid - section 
and hips / thighs . In peoples ' quest to lose this fat , they 
commonly use various tools , instruments , devices , and prod 
ucts to analyze their body fat to see if any lifestyle changes 
are working to eliminate said fat . With the currently avail 
able products on the market , there lacks a device that is easy 
to use , and is accurate , specific , and has consistency in 
repeatability in order to deliver the most effective measure 
ments , which can be correlated and analyzed further to 
determine even further relationships and correlations , to 
make even more effective decisions towards positively 
impacting their health . 
[ 0004 ] The most common technology used in consumer 
driven devices on the market to measure body fat is Bio 
electrical Impedance Analysis ( BIA ) . In BIA systems , a 
two - electrode configuration is generally used to detect 
changes in a person's body composition mass . 
[ 0005 ] Although such technology excels at ease - of - use for 
the consumer , it lacks accuracy and specificity in determin 
ing body fat . Another conventional approach includes the 
use of the " skin - fold ” method which measures the thickness 
of skin and fat at certain sites on the body with a caliper - like 
device , which is the most specific pertaining to location on 
the body . Drawbacks to such techniques include a lack of 
accuracy , repeatability , and ease of use for users . 
[ 0006 ] For example , even when data pertaining to a per 
son's bodily fat is gathered , the information is not readily 
available such that it provides a user with the ability to 
accurately interpret the data , thereby enabling the user to 
make better lifestyle changes and decisions as it relates to 
their health and fitness goals including decreasing SCAT . 
When an apparatus that measures overall body fat or overall 
body fat percentages is utilized to determine the effective 
ness of a particular variable , it doesn't give as accurate , 
credible , or relevant information due to its lack of specificity . 
For example , if a person were to gain 2 oz of fat in their legs 
and lose 2 oz of fat in their abdominal area — there would be 
no overall net change in body fat amount / percentage , 
although there was a change that occurred . 
[ 0007 ] Additionally , there is evidence to support that the 
changes in amounts of body fat stored relative to specific 
locations in the body are be influenced by hormonal changes 

within the body ( refer , e.g. , to references 1-25 discussed 
with reference to FIG . 11 ) . Hormones are the communica 
tion medium between organs in the body , and are ultimately 
the reasons / determining factor in why the human body 
stores fat and where it will store the fat . Decreasing body fat 
in a healthy manner for the long - term is only possible if the 
hormones are in balance . Hormonal imbalances display 
themselves in multiple ways that can be assessed and 
measured so by looking for the related ways the hormonal 
imbalances show themselves that can be assessed and mea 
sured conveniently and non - invasively , we can gain insight 
into what is going on non - invasively . Such measurements , 
for example , can be correlated and analyzed further to 
determine relationships and correlations , which allows a 
user to make more effective health related decisions that 
positively impact their health . If we are able to understand 
what is going on hormonally , we can move one step closer 
in the process to understanding the true catalyst and its 
ultimate response on the entire body — allowing the system 
to address ( not overlook ) the root - causes of unwanted health 
variables , and not focusing on addressing the symptoms , 
which is futile . 

[ 0008 ] Anytime a decision is made to affect the health of 
a person , it is merely an educated guess . Everything is 
simply a means of trial and error when trying to create 
change ( s ) with our health . For example , the most highly 
educated experts in the industry ( doctors ) are merely guess 
ing when they give a client a prescription they are never 
100 % certain of what the effects of a certain drug will be 
with every patient . So if the experts concerning the workings 
of the human body are making educated guesses when 
making suggestions on improving health ; it is currently the 
best means we have / industry standard . The problem is that 
every human body works differently , and a doctor needs to 
learn how a general human body works to make a better 
educated guess , however , this generalization rarely applies 
to the specific scenario . What if each individual was able to 
learn the unique specifics of how their body worked ? They 
could make more educated / specific determinations affecting 
their own health ( with potentially less adverse effects than 
the current state of western medicine ) . We formulate a 
theory based upon the known knowledge / information that 
we have available , into which we eventually act upon with 
the hope of a desired / intended outcome . 
[ 0009 ] Based upon the results of the actions of the previ 
ously thought theory , we now have more information in 
which to base future judgments , theories , and / or decisions 
off of , with the ability of making a more educated guess 
based upon the previous experience / information . If every 
theory in which we base future decisions off of is backed by 
more [ objective ) information , we are exponentially capable 
of making better decisions . And based upon the results of 
said actions we learn something , or we gather information , 
which guides the future decisions . In other words — anytime 
we are trying to make changes to our body , we're merely 
guessing ; but we try to make as educated of a guess as 
possible in the hope that the decision will be more effective 
or conducive towards our intent or goal , relative to a less 
educated guess . Said another way , no matter what we are 
guessing , we increase our chances of increasing effective 
ness the more educated of a guess we can make which is 
going to be supported with more accurate , relative , and 
objective data . 
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[ 0010 ] As such , there is an ongoing need for an improve 
ment upon current body fat measurement , assessment , and 
analysis systems ( “ system ” including various apparatuses of 
various technologies with methods of use for various pur 
poses ) with increased usability , accuracy , specificity , repeat 
ability , and data analysis performance . 

SUMMARY OF THE INVENTION 

tracking of specific SCAT sites trends , 2 ) tracking trends of 
overall BF , 3 ) comparison of site changes , 4 ) recommenda 
tions and education to users based off available data refer 
enced to user goals , 5 ) comparison of data with other 
variables to include , but not limited to : body weight , sleep , 
energy levels , nutritional information , daily activity , exer 
cise habits , Heart - Rate Variability ( HRV ) , blood lab data , 
DNA / genetic information , mental function variables , 6 ) 
comparing data with a ' fitness goal to assess whether or not 
the ‘ intended program / changes ' taken by the user are having 
desired results , 7 ) estimating key hormone levels ( to include , 
but not limited to , cortisol , insulin , testosterone , estrogen , 
thyroid related , adrenals , growth hormone , progesterone ) . 
[ 0015 ] In one embodiment , the device comprises a stand 
alone device that can perform its function independent of 
additional devices . The essence of the standalone device is 
to be able to take readings on a user , display the readings to 
the user , provide an interface between the user and software 
of device , and to communicate the information with external 
sources . 

resources 

[ 0011 ] Various embodiments of the invention generally 
relate to an improved device and method for monitoring 
changes in body fat and providing device which to better 
understand the causes of changes . In its most simplistic 
form , the essence / purpose of the device is to make improv 
ing health as easy as possible for anyone to do themselves ; 
or as a tool for anyone desiring to gain insight into how 
various physiological stimulus ( lifestyle habits ) affects any 
aspect of someone's health . Our current societal status quo 
is that everything should be “ as easy as taking a pill . ” The 
device's approach to accomplishing this is by figuring out 
how people's body's react to their lifestyle choices , to then 
give those people a better understanding of how their body's 
work , in order to empower them to make better choices in 
improving their health and quality of life . The device 
comprises of 1 ) a means to accurately assess , measure , 
monitor , and / or track changes in the body , 2 ) store and 
analyze data , and 3 ) provide interpretation of data . 
[ 0012 ] Every body is different and reacts differently to 
various stimuli based on many factors , so there needs to be 
a way to determine the effects of various lifestyle changes . 
The present invention is a culmination of superior accuracy , 
repeatability , specificity , ease of use , data analysis , and data 
interpretation . The benefit of repeated accurate and specific 
measurements allows for better interpretation of data , and 
therefore more effective suggestions and solutions to the 
users lifestyle decision - making and behavior improvements . 
The essence of the invention utilizes a form of non - invasive 
subcutaneous sensory , to include any form of energy reflec 
tion ( i.e. LED light , NIR light , ultrasound , and potentially 
any other technologies known in the art of non - invasive 
sub - cutaneous sensory , ( like using a smartphone camera and 
LED light combination ) , to analyze the thickness of different 
tissues at specific sites ( to include , but not limited to SCAT , 
muscle , bone , and visceral fat ) with the intent to track all 
changes ( i.e. changes to SCAT thicknesses ) to provide the 
information necessary to make better educated decisions on 
how to make beneficiary / positive changes ( i.e. dietary habit 
changes , exercise protocols ) in the body based off of the 
users goals . 
[ 0013 ] The technology of the handheld embodiment is 
three - fold : 1 ) sensor ( s ) to determine the thickness of the 
SCAT , visceral fat in the organs , and / or muscle / lean tissue at 
specific sites , and 2 ) hardware which provides communica 
tion between the device software and the user various details 
to include , but not limited to : instructions on taking read ings , reading and analyzing results , changing profiles , real 
time imaging of sensory information , recommendations on 
behavior changes based off of results , and 3 ) software to 
analyze and interpret data . The invention could contain all of 
the required hardware / components necessary to fulfill the 
needs of the purpose , or it could utilize components from 
external sources by means of direct or indirect coupling and 
uncoupling means . 
[ 0014 ] Many variations of data interpretation and corre 
lation are possible which include , but are not limited to : 1 ) 

[ 0016 ] In another embodiment , the device comprises an 
integrated device that utilizes the resources of an external 
source in order to perform its function . The essence of the 
integrated device is to be able to do the same things as the 
standalone device but with utilizing ( piggy - backing on ) as 
much resources from other devices as possible , to the extent 
of only existing as an application on external device . An 
example is to have the device utilize a smart phone's 
resources instead of providing its own , to include but not be 
limited to , screen , computing resources ( CPU , memory , etc ) , 
communication ( Wi - Fi , cellular ) , sensory 
resources , and energy resources . 
[ 0017 ] In still another embodiment , the device comprises 
a worn garment or accessory that contains sensors and other 
essential hardware necessary in monitoring and measuring 
different metrics on / in a human body real - time , and for 
extended periods of time . The essence of this device is to 
provide a means for people to get same / similar information 
from the body as in the first two embodiments , but to be able 
to have it done much more conveniently ( i.e. the user doesn't 
have to take clothing off to take reading , the readings are 
done automatically , etc ) and to be able to get much more 
data than the previous embodiments . This embodiment 
collects the data and communicates with external sources to 
include , but not be limited to , smartphones , computers , 
tablets , etc. Examples of accessories include , but not are not 
limited to , watches , wristbands , headbands , necklaces , skin 
coupling device , shirt , shorts , trousers , socks , or any other 
accessory that stays with a user for long periods of time that 
easily , comfortably , and effectively monitors , measures , 
tracks , and / or assesses any metric of bodily function which 
would be conducive to the essence of the device , while being 
as convenient for the user . 

BRIEF DESCRIPTION OF THE DRAWINGS 

[ 0018 ] FIG . 1 depicts a portable subcutaneous fat diag 
nostic device in use with an external device according to an 
embodiment ; 
[ 0019 ] FIG . 2 depicts a portable subcutaneous fat diag 
nostic device according to an embodiment ; 
[ 0020 ] FIG . 3 depicts a block diagram of device compo 
nents of a portable subcutaneous fat diagnostic device 
according to an embodiment ; 
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[ 0021 ] FIG . 4 depicts use of a portable subcutaneous fat 
diagnostic device according to an embodiment ; 
[ 0022 ] FIG . 5A depicts a portable subcutaneous fat diag 
nostic device in use with an external device according to an 
embodiment ; 
[ 0023 ] FIG . 5B depicts use of the portable subcutaneous 
fat diagnostic device of FIG . 5A by a user according to an 
embodiment ; 
[ 0024 ] FIG . 6A depicts a portable subcutaneous fat diag 
nostic device in use with an external device according to an 
embodiment ; 
[ 0025 ] FIG . 6B depicts use of the portable subcutaneous 
fat diagnostic device of FIG . 6A by a user according to an 
embodiment ; 
[ 0026 ] FIG . 7 depicts a block diagram of a portable 
subcutaneous fat diagnostic device according to an embodi 
ment ; 
[ 0027 ] FIG . 8A depicts an exemplary graphical user inter 
face of a portable subcutaneous fat diagnostic device in use 
with an external device according to an embodiment ; 
[ 0028 ] FIG . 8B depicts an exemplary graphical user inter 
face of a portable subcutaneous fat diagnostic device in use 
with an external device according to an embodiment ; 
[ 0029 ] FIG . 9 depicts internal landmarking of a user's 
body for use by a portable subcutaneous fat diagnostic 
device according to an embodiment ; 
[ 0030 ] FIG . 10A depicts an exemplary graphical user 
interface of a portable subcutaneous fat diagnostic device in 
use with an external device according to an embodiment ; 
[ 0031 ] FIG . 10B depicts an exemplary graphical user 
interface of a portable subcutaneous fat diagnostic device in 
use with an external device according to an embodiment ; 
[ 0032 ] FIG . 11 depicts a flow chart of a method of 
operating a portable subcutaneous fat diagnostic device for 
use in an embodiment ; 
[ 0033 ] FIG . 12 depicts a block diagram representation of 
FIGS . 12-1 and 12-2 ; 
[ 0034 ] FIG . 12-1 depicts a flow chart of a method of 
operating a portable subcutaneous fat diagnostic device for 
use in an embodiment ; 
[ 0035 ] FIG . 12-2 depicts a flow chart of a method of 
operating a portable subcutaneous fat diagnostic device for 
use in an embodiment ; 
[ 0036 ] FIG . 13 depicts a basic representation of a body's 
hormonal reactivity to stimuli ; 
[ 0037 ] FIG . 14 depicts a basic algorithm / decision making 
flowchart of the operation of a portable subcutaneous fat 
diagnostic while the device is in use . 

housing 110. In embodiments , device 100 can comprise at 
least one emitter source 302 , a first sensing element 304 , and 
a second sensing element 306 each arranged within housing 
110 and operatively coupled to a power source 308. Power 
source 308 can comprise a battery , a power supply , an 
AC / DC or DC / AC converter , a charged capacitor , combi 
nations thereof , or other suitable technologies in various 
embodiments . 
[ 0039 ] In embodiments , device 100 can comprise a com 
munication element 310 comprising a wired ( e.g. , micro 
USB element 111 as shown in FIG . 1 ) , or wireless connec 
tion to communicatively couple device 100 to a mobile 
device 101. For purposes of this disclosure , mobile devices 
may include , but are not limited to , any electronic mobile 
device adapted to access a wired or wireless network , such 
as a mobile phone , a personal digital assistant , a wireless 
laptop computer , a personal computer , and combinations 
thereof by way of non - limiting examples . Networks may be 
any network or system generally known in the art , including 
the Internet , an intranet , a local area network ( LAN ) , a wide 
area network ( WAN ) , a metropolitan area network ( MAN ) , 
a direct connection or series of connections , a cellular 
telephone network , or any other network or medium capable 
of facilitating communication between the mobile device 
and other devices ( e.g. , remote computing systems , routers , 
mobile devices ) . Wired connections may be implemented 
using Ethernet , Universal Serial Bus ( USB ) , RJ - 11 or any 
other wired connection generally known in the art . Wireless 
connections may be implemented using Wi - Fi , WiMAX , and 
Bluetooth , infrared , cellular networks , satellite or any other 
wireless connection methodology generally known in the 
art . Additionally , several networks may work alone or in 
communication with each other to facilitate communication 
between the mobile device and other devices . 
[ 0040 ] Additionally , housing 110 of device 100 can com 
prise various coupling features 312 including , but not lim 
ited to , hook - like components , coupling links with or with 
out safety enclosures , adhesives , hook - and - loop , 
components using suction ( using negative fluid and / or gas 
pressure to create a partial vacuum for purposes of adhering 
to an object ) , components using static electricity , compo 
nents using magnetism , designs and components utilizing 
friction , cording or wiring of any material that “ plugs into ” 
external device , fasteners , and all other methods and tech 
nologies in the art of coupling and uncoupling that would be 
conducive to the essence of the device . Any securing , 
supporting , and / or coupling characteristics could change in 
size , shape , and / or position in ways that are conducive to the 
essence of the device . Supportive components could be 
made from any material that would be conducive to the 
essence of the device to include , but not be limited to , 
metal - like materials , wood - like materials , plastic - like mate 
rials , and any other material known in the art of manufac 
turing 
[ 0041 ] In embodiments , emitter source 302 can generate 
and emit light emissions ( e.g. , LED , near infrared interac 
tance ( NIR ) , laser , etc. ) , sound emissions ( e.g. , ultrasound , 
radar ) , electrical transmissions and / or other suitable tech 
nologies known to the art of non - invasive sensory , whether 
in isolation or in combinations thereof . First and second 
sensing elements 304 , 306 can comprise ultrasonic detec 
tors , photodiode , optical detectors , phototransistors , or other 
suitable sensing elements , each configured for detecting 
specific body characteristics . For example , second sensing 

DETAILED DESCRIPTION OF THE DRAWINGS 

[ 0038 ] Referring to FIGS . 1-3 , a subcutaneous fat diag 
nostic device adapted for coupling to a mobile device is 
shown according to an embodiment of the invention . In 
embodiments , device 100 can comprise a housing 110 that 
is sized to accommodate various internal components of 
device 100. As illustrated in FIGS . 1 and 2 , in various 
embodiments , the size and dimensions of housing 110 can 
vary according to design specifications and user preferences 
with FIGS . 1 and 2 each being exemplary embodiments . 
Housing 110 can be fabricated from various materials such 
as , but not limited to , polycarbonate , polypropylene , poly 
ethylene , or other suitable materials that could be manufac 
tured in any form conducive to usage of device . FIG . 3 
illustrates the various components of device 100 included in 
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element 306 can be used for the purpose of providing 
increased accuracy in repeatability of readings . Such sensing 
elements can be configured to detect parameters such as 
heart pulses , skeletal tissue , direction of the device relative 
to all dimensions in space , temperature of contact surface , or 
for measuring distance from bodily landmark or reference 
point ( i.e. elbow , chin , knee , etc ) to site on users body , 
assessing pressure of device against body . Although a single 
emitter source is discussed in the various embodiments 
herein , it should be noted , however , that device 100 can 
comprise fewer or more emitter sources and / or sensing 
elements . 
[ 0042 ] As shown in FIG . 3 , device 100 can further com 
prise a charging port 310 formed in or on housing 110 for 
charging power source 308 and / or for transferring informa 
tion from device 100 to mobile device 101. Additionally , 
device 100 can comprise status illuminators ( not shown ) 
arranged on a surface of housing 110 to provide status 
information related to , e.g. , device placement altering 
instructions , device angle altering instructions , sensory 
information quality , charging level of power source . 
[ 0043 ] In embodiments , device 100 can comprise signal 
processing circuitry arranged within or external to housing 
110. For example , in various embodiments , the diagnostic 
device can be implemented as either an integrated device 
( 100 ) , which utilizes the processing capabilities of an exter 
nal device such as mobile device 101 , or as a standalone 
device 200 ( FIG . 2 ) comprising circuitry 240. As illustrated 
in FIG . 2 , device 100 can comprise a display unit 221 that 
displays information processed by circuitry 240. Display 
unit 221 can comprise a liquid crystal display , LED display , 
OLED display , PLED display , or other suitable technolo 
gies , which can be operated utilizing various means for 
interaction and input between the user and device , such as , 
e.g. , touch screen , keypad buttons , gesture monitoring or 
combinations thereof provided by the device or mobile 
device 101. In embodiments , display unit 221 can be 
arranged on a front surface 222 of device 200 , but may vary 
in other embodiments such as that of FIG . 1 , wherein display 
unit 221 comprises a user interface 121 of mobile device 
101. In other embodiments , device 100 can further comprise 
an audio unit ( not shown ) comprising an audio output device 
such as speaker to emit sound from device 100 and / or an 
audio input device such as , e.g. , a microphone for purposes 
of voice recognition , voice dictation / instruction , recording 
audio , or the like . 
[ 0044 ] Referring to FIG . 4 , a subcutaneous fat diagnostic 
device is shown according to an embodiment . In embodi 
ments , device 300 , which incorporates all the functionality 
of , and similar features to both devices 100 and 200 , further 
comprises at least one pressure sensor 420a , 420b arranged 
in or on housing 110. Pressure sensors 420a , 420b can 
comprise any suitable sensing technology such as , e.g. , 
pressure switches , pressure transducers , strain gauges , 
MEMS sensors , or the like . Although in FIGS . 4A and 4B 
two pressure sensors 420a and 420b are shown , it should be 
appreciated by one skilled in the art that fewer or more 
sensors can be provided as desired . 
[ 0045 ] In use , pressure sensors 420a , 420b can be used to 
increase the accuracy of readings by ensuring that readings 
are consistent and taken at the same pressure every time , 
which is important due to the impact that pressure has on the 
thickness of SCAT 401. As device 300 is placed against the 
skin 401 with force 410 , the SCAT is deformed between the 

skin 401 and the underlying tissue 403 from an undisturbed 
thickness 402a to a compressed thickness 402b . In other 
embodiments , referring now to FIGS . 5A and 5B , devices 
100 , 200 , or 300 can further comprise an attachment device 
503 that extends out of the device to a predetermined 
distance for purposes of landmarking against a physical 
body 511 ( refer , e.g. , to FIG . 5B ) . For example , in FIG . 5A , 
the device is instructing a user as to where a landmark 
should be placed on the user using a visual representation 
502a of a landmark . As depicted in FIG . 5B , device 100 , 
200 , or 300 utilizes the attachment device 503 as a guide in 
determining the placement of the device in relation to a 
landmark , such as landmark 502b . Such an embodiment can 
be advantageous in maximizing consistency and accuracy . 
[ 0046 ] In still other embodiments , devices 100 , 200 , or 
300 can further comprise a motion - sensing element 613 
( refer , e.g. , to FIGS . 6A and 6B ) arranged in or on housing 
110 to determine movement along a user 601 to measure 
distance from the landmark 602a to the reading location 
602b . In combination with motion - sensing element 613 , the 
device utilizes spatial sensors ( represented by imagery 612 ) 
to determine the distance traveled between a landmark and 
a reading location , which is then communicated to a user via 
a display such as display unit 611 . 
[ 0047 ] Referring now to FIG . 7 , a subcutaneous fat diag 
nostic device is shown according to an embodiment . In 
embodiments , device 700 can comprise a worn garment 710 
or accessory that contains sensors and other essential hard 
ware necessary in monitoring and measuring different met 
rics on / in a human body real - time , and for extended periods 
of time . Worn garment 710 can include , but is not limited to , 
watches , wristbands , headbands , necklaces , skin - coupling 
device , shirt , shorts , trousers , socks , or any other accessory 
that stays with a user for long periods of time that easily , 
comfortably , and effectively monitors , measures , tracks , 
and / or assesses any metric of bodily function which would 
be conducive to the essence of the device , while being as 
convenient for the user . The essence of this device is to 
provide a means for people to get same / similar information 
from the body as in the first two embodiments , but to be able 
to have it done much more conveniently ( i.e. the user doesn't 
have to take clothing off to take reading , the readings are 
done automatically , etc ) and to be able to get much more 
data than the previous embodiments . This embodiment 
collects the data and communicates with external sources 
711 to include , but not be limited to , smartphones , comput 
ers , tablets , etc. 
[ 0048 ] In embodiments , device 700 can comprise wiring 
702 arranged in or on garment 710 to connect components 
such as components 704 , 706 of device 700 , which can 
include , but not be limited to energy sources , energy gen 
erating components , sensory components , communication 
components , or anything else conducive to the essence of the 
device . For example , sensory components could include , but 
are not limited to , subcutaneous adipose tissue sensors , 
internal or external body temperature , skin perspiration , 
movement within three - dimensional space , pressure of sen 
sors against body or pressure of body against external 
sources ( i.e. detecting changes of low back SCAT due to 
sitting back in chair ) , skeletal muscle , blood glucose levels , 
hormonal levels , etc. Technology of assessing internal 
bodily metrics can include any known technology present or 
future in the art of internal bodily metrics [ self - quantifica 
tion ] . Once the data is gathered from the sensory compo 
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nents , device 700 can comprise a display 721 such as unit 
221 discussed with reference to FIG . 2 to either transfer or 
display information on the garment or transferred . 
[ 0049 ] As discussed above , components 704 , 706 can 
include energy storing or producing components . Much of 
the hardware / components of the garment will require 
energy / electricity to function , so the garment will include 
means to store or produce energy / electricity to power com 
ponents . In embodiments , such components can include 
fabrics that generate electricity using technologies and pro 
cesses such as , e.g. , thermoelectric , electromagnetic , solar , 
kinetic energy harassing , and all other technologies in the art 
of electricity generation and textiles . In other embodiments , 
device 700 can also include energy storage components 
instead of or along with energy producing components , 
which are used to power any components of device requiring 
such . 

[ 0050 ] Referring to FIGS . 8A - 8B , an exemplary graphical 
user interface is shown according to an embodiment . For 
example , in FIGS . 8A and 8B , device 100 as discussed with 
reference to FIG . 1 is instructing a user via a display unit 821 
on where to place device 100 on a physical body using 
written instruction 801 and visual instruction 802. FIG . 8B 
represents an embodiment of device 100 using real - time 
information to determine instructions 811 to a user . In this 
specific embodiment , device 100 is using spatial awareness 
812 and displaying the real - time information to the user , 
whereby 813 represents the use of arrows to instruct the user 
on which way to tilt the device . With reference to FIG . 9 , an 
exemplary embodiment of device 300 using internal land 
marks within the body is shown . By taking measurements at 
a site and also detecting the skeletal structure 900 under the 
skin 401 ( refer , e.g. , to FIG . 4 ) , the device can use the 
landmarks to instruct the user to take all repeated readings 
in the exact same spot to increase consistency and accuracy 
of information . The device can essentially take an initial 
" snapshot ” of the skeletal device below 910 during the 
initial reading which to compare to all future readings . In 
other embodiments , referring now to FIGS . 10A and 10B , 
the device can also display past readings to a user via display 
unit 1001. In FIG . 10B , the device displays the summary of 
readings 1011 to the user . 1012 embodies where the current 
reading is relative to previous reading ( s ) . 1013 embodies 
additional relevant data , in this case nutritional , relative to 
previous points in time . 1014 embodies additional relevant 
data , in this case sleep amounts , relative to previous points 
in time . 1020 is an embodiment of displaying calculated 
analysis of all data available relative to the user , in this case 
concluding that the user's hormone levels may be out of 
balance based off of data . 1030 embodies a suggestion 
provided by the device based off of the data analysis . 
[ 0051 ] Referring now to FIG . 11 , a flow chart of a method 
1100 is shown . In operation , the various embodiments of the 
diagnostic device 100 discussed herein can be used by an 
individual on themselves ( User 1 ) , or by someone else ( e.g. , 
a personal trainer or a health and wellness consultant ) using 
the device on another ( User 2 ) , as illustrated in further detail 
in FIGS . 12-1 and 12-2 . At 1101 , a user attaches the device 
to a mobile device such as mobile device 101 and opens a 
software application at 1102. The software application is 
then displayed on a user interface such as display unit 121 
or 221. At 1103 , a user ( e.g. , user 1 or user 2 ) selects a profile 
stored on either device 200 or mobile device 101 , and is then 
instructed through the assessment process at 1104. For 

example , when a user sets up their profile , they will take 
initial measurements at any and all selected sites on the body 
for a “ baseline reading ” in which to compare all other 
readings off of in reference to specific location on the body 
to improve accuracy of comparative data . Metrics and 
methods used to ensure that different , related , or future 
readings are as relatable as possible ( maximizing control of 
measurement by limiting variables that could skew data ) 
include , but are not limited to , using metrics such as pressure 
of device against user , positioning and angle of device and 
sensors relative to three - dimensional space , positioning and 
angle of device and sensors relative to reference - able struc 
tures and features of the body , both internally and externally . 
[ 0052 ] At 1105 , the user is first instructed as to how the 
device should be properly oriented . As the user places the 
device on or near instructed site , the device assists the user 
by giving directions / corrections on where to accurately take 
the reading ( refer , e.g. , to FIG . 8B ) . Next , at 1106 , the user 
is provided with measurement results , which are displayed 
on a display unit , e.g. , units 121 , 221 , at 1108 following the 
verification of a completed assessment at 1107. Instructional 
methods include , but are not limited to , visual ( i.e. pictures , 
videos , text , lights ) , auditory ( i.e. sounds , verbal instruc 
tions ) , somesthetic ( i.e. vibrations , movement ) , such that the 
instructions do not have to be limited to pre - programmed 
commands from the device , as the device can also utilize 
real - time imaging and comparison to instruct the user . The 
purpose of the device instructions to the user include , but are 
not limited to , proper placement of the device on the users 
body , tips on taking measurements , proper pressure of 
device on user , proper angle of device on user , proper 
levelness of device in three - dimensional space , notifications , 
and changing testing sites . 
[ 0053 ] As measurements are being taken , data from other 
sensing elements ( e.g. , 306 , 420a and 4206 ) is simultane 
ously gathered at 1109 to determine the precise location on 
a body and in 3 - D space . At 1110 , once the device deter 
mines the variables are the same , readings are taken and the 
data is stored at 1111 ( to include , but not be limited to the 
device , on a server , in the cloud ) and can then be sent via 
WiFi , bluetooth , USB , and other methods of communication 
known in the art , to other platforms to include , but not 
limited to , other online profiles , other software , other hard 
ware or devices . Wherever the data resides , it is up to the 
user / software / platform to determine how the data is inter 
preted , for example , whether the data will be stored on the 
device itself or an external device . Once every site has been 
assessed / measured ( depending on a user's preferences and 
goals / intended results ) , the readings can be correlated with 
other corresponding data and sent to other sources in addi 
tion to being stored on the device at 1112 . 
[ 0054 ] At 1113 , the data is assessed using various algo 
rithms ( refer , e.g. , to FIG . 14 ) implemented on the proces 
sors of either the device itself or mobile device 101 to 
determine possible explanations and suggestions for the 
user . When creating the algorithms used in the invention to 
correlate data , it will consist of permutations of variables . 
The number of variable combinations utilized by the soft 
ware algorithms include , but not be limiting in the scope of 
the invention , are : basic metrics ( age , gender , body weight , 
nationality , geographical location ) , overall body fat percent 
age , visceral fat variables , sleep variables , energy level 
variables , nutritional variables , daily activity variables ( to 
include time and type of activity ) , exercise habits , Heart 
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-continued 
number of 
variables used 

number of 
possible combinations 

r 

20 
21 
22 
23 

1771 
253 
23 

r = 1 

total combinations 8388607 

Rate Variability ( HRV ) , Heart Rate ( over time ) , blood lab 
data , DNA / genetic information , blood type , mental function 
variables , health goals , SCAT site variations , SCAT sites 
relativity to one another , speculated or known hormone 
levels , and medications . 
[ 0055 ] The number of different permutations created and 
utilized by the software can be determined using the fol 
lowing equation . N ! / ( n - r ) ! ( r ! ) ; with n being the number of 
possible variables and r being the number of variables 
utilized . To list examples of all of the combinations of 
variables the software could potentially use , we will use the 
following equation , N ! / ( n - r ) ! ( r ! ) , and the following letters to 
represent the different variables : 
[ 0056 ] a age 
[ 0057 ] bgender 
[ 0058 ] c - body weight 
[ 0059 ] d nationality 
[ 0060 ] e geographical location 
[ 0061 ] f - body fat variables ( overall percentage , overall 
amount , type of fat ) 
[ 0062 ] g - medical history ( types , frequencies , and dura 
tion of diseases and / or ailments ) 
[ 0063 ] h — sleep variables 
[ 0064 ] i - energy level variables 
[ 0065 ) j - nutritional variables 
[ 0066 ] k — daily activity variables ( to include time and 
type of activity ) 
[ 0067 ] 1- exercise habits 
[ 0068 ] Heart - Rate over time + Heart Rate Variability 
( HRV ) 
[ 0069 ] nhydration levels 
[ 0070 ] 0 — blood lab data 
[ 0071 ] p — DNA / genetic information 
[ 0072 ] -blood type 
[ 0073 ] r mental function variables 
[ 0074 ] health goals 
[ 0075 ] t - SCAT site variations , locations , changes 
[ 0076 ] u — SCAT sites relativity to one another 
[ 0077 ] V — speculated or known hormone levels 
[ 0078 ] w — medications 
Given the 23 variables above , the following combinations 
can be made given the combination / permutation formula for 
a total of 8,388,607 combinations of variables the software 
will be analyzing , if limited to only the listed variables . 

m 

Whatever the user is able to enter into the device , the device 
will assist the user in making sense of it all by being able to 
present the information in any way to the user to come to 
their own conclusions ; or to assist the user by making 
suggestions to possible correlations , outcomes , patterns , etc 
that are of relevancy towards the users purpose . 
[ 0079 ] The software will anonymously gather all of the 
data of its users to learn the impact of different variables on 
specific body types and situations . For example , the software 
would notice over time if 80 % of the Caucasian female users 
between the ages of 31-34 living in the Midwest with an O + 
blood type and take SSRI anti - depressant medications with 
similar eating and exercise patterns all have a unique sen 
sitivity towards a specific type and amount of glucose in the 
evening which causes restless sleep which would be noted 
and potentially used later as a suggestion towards a user with 
similar variables in the future . Essentially , the software will 
take all of the information and learn how all of the variables 
impact people to be able to give better and better suggestions 
to users in the future as the software learns and evolves . 
Ultimately , if the users submit their information along with 
a DNA sample , the software could determine how particular 
variables impact different genetic variables relative to one 
another , and potentially what parts within human genetic 
sequences are responsible for particular traits as they relate 
to health . 
[ 0080 ] The software would also notice symptoms that 
correlate to certain disorders and whether or to what degree 
they would affect other devices , and what those symptoms 
would be . For example , the software understands and 
notices the correlations and affectedness between the Adre 
nal , Ovarian / sexual , and thyroid devices . 
[ 0081 ] Once the data has been transferred to the user's 
profile , then at 1114 it can be viewed on external sources ( to 
include , but not limited to , Apps , websites , computer soft 
ware ) for any purpose ( to include , but not limited to , basic 
analysis , comparing with other variables being tracked by 
other software or devices , monitoring long and short - term 
changes and trends ) . At any time , a user can look at any data 
and corresponding trends collected on a profile ( completed 
any time before or after assessment ) a user defines measur 
ing preferences , goals / intended results within profile which 
determines what sites will be assessed . Following comple 
tion of an assessment , the user may then close and exit the 

S 

number of 
variables used 

number of 
possible combinations 

r = 1 
r = 2 
r = 3 
r = 4 
r = 5 
r = 6 
r = 7 
r = 8 
r = 9 

1 = 10 

11 
r = 12 
r = 13 
r = 14 
r = 15 
r = 16 
r = 17 
r = 18 
r = 19 

23 
253 

1771 
8855 
33649 
100947 
245157 
490314 
817190 
1144066 
1352078 
1352078 
1144066 
817190 
490314 
245157 
100947 
33649 
8855 

app at 1115 . 
[ 0082 ] An example of usage with the worn garment device 
700 , would be a user wearing said garment throughout the 
day as it is tracking certain metrics . Options could include , 
but not be limited to , heart rate , heart rate variability , skin 
temperature , means to measure body fat at specific sites 
related to worn garment , and skin perspiration . 
[ 0083 ] In this particular example , the user wants to 
improve their diet , and they want to know how their body 
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Ex 1.3 

[ 0089 ] At the end of the 3 weeks , Joe sees Sites C and D 
decrease significantly , but not significant changes to A - C . 
Joe discovers that Diet X has a " SCAT loss effect ” on his 
body , but not specifically where he wants to decrease SCAT , 
so he may wish to discontinue Diet X for a different diet . 

Ex 1.4 

[ 0090 ] At the end of the 3 weeks , Joe doesn't see any 
significant changes to any of the SCAT sites , but his body 
weight has increased . Diet X doesn't have the desired 
effects . 

responds to their current dietary habits . As the user is 
wearing the garment , they signify to the software , whether 
it be through a smartphone app or on the garment itself , 
when the user begins eating . This input triggers the garment 
to monitor changes in metrics , say skin temperature , per 
spiration , and body fat storage in three different areas to see 
what affects the meal had on the users body . This informa 
tion can be used for a multitude of reasons , to include , but 
not be limited to , determining if the user has some sort of 
allergic response to the food , if the food caused the user to 
store fat in certain areas in the body following the meal , or 
as a means to detect symptoms of hormonal reactions ( refer , 
e.g. , to FIG . 13 ) to the food . 
[ 0084 ] In another example , the garment device 700 can be 
worn while the user is exercising to determine what kind of 
fuel source the user's body is burning ( glucose and fat ) , how 
much calories are expended , determining the amount of site 
specific body fat reduction post - exercise , as well as crossing 
this information in addition to nutritional information . 
[ 0085 ] In any and all circumstances of usage with device 
100 , the accumulated data gathered about a person's body 
allows for an increased understanding of how said body 
works by allowing the cross - referencing of different variable 
data ( i.e. lifestyle behaviors and habits ) that has either a 
positive or negative effect for use of analysis by a living 
person or programmed software . 

Ex 1.4.1 

[ 0091 ] Joe's overall body fat has stayed the same , mean 
ing that the combination of Diet X with his exercise routine 
seems to be increasing lean mass . 

Ex 1.4.1 a 

[ 0092 ] Cross - referencing the above data with nutritional 
data that he has been tracking for 10 weeks , Joe correlates 
his lean mass increases with an increase in protein / fat / 
overall calorie and decreased carbohydrate intake diary 
changes 

Example 1 Ex 1.4.2 

[ 0093 ] Cross - referencing the data from above with BIA 
data , Joe's intracellular / extracellular water levels have 
increased . This limited data may suggest that he has elevated 
inflammation levels in the body . More data would be needed 
to conclude hypothesis , but Joe now has the awareness that 
inflammation may be negatively affecting his health and 
fitness goals . 

Example 2 

Fat Loss / “ SCAT Assessing ” 
[ 0086 ] “ Joe ” wants to lose fat specifically around his abs 
to feel confident taking his shirt off in the summer . Joe goes 
on the “ Diet X ” hoping to accomplish this goal , and at the 
beginning of the diet he takes different readings for his 
SCAT baseline measurement : Site A is next to belly button , 
Site B is at top of hip bone , and Site C is between the two 
at the anterior - superior iliac spine ( ASIS ) , Site D at the 
chest , and Site E on the back of the arm . Sites A - C are where 
he especially wants to lose the SCAT ; as well as tracking his 

tritional information om Diet X. Joe takes readings at 
these 5 sites every other day for 3 weeks to track the change 
trends . “ Diet X ” can be used interchangeably with any other 
behavior / lifestyle change , to include but not limited to 
exercise variables , sleep habits , supplementation , hydration , 
etc. In any and all examples , the device software is learning 
how different variables affect the user's body , becoming 
smarter , or learning , in its ability to give guidance to the 

Muscle / Lean Tissue 

[ 0094 ] Joe wants build more muscle in his chest and arms . 
Before beginning “ Workout X ” program , he takes baseline 
measurements of his muscle / lean mass at various sites on the 
chest and arms . Over the next 6 weeks , Joe has takes 
measurements around his body to track lean tissue mass to 
determine the effectiveness of Workout X on his body and 
lifestyle . If the results are not what Joe's looking for , he may 
wish to modify his exercise and / or nutrition habits based off 
of his own interpretation and understanding or off of the 
guidance of the device software . 

user . 

Ex 1.1 

Example 3 [ 0087 ] At the end of the 3 weeks , Joe sees all of the sites 
trend decreases , especially in the desired sites around his 
abdominal area . Joe has confirmed that Diet X works for his 
intents and purposes , so he continues the diet . 

Optimizing Overall Health 

Ex 1.2 

[ 0088 ] At the end of the 3 weeks , Joe doesn't see any 
significant changes to any of the sites , especially is his 
desired sites , even though his body weight has steadily 
decreased . According to the calculated body fat percentage 
from the analyzer , his percentage has increased slightly 
confirming that he is in fact losing lean / muscle mass . Joe 
discontinues Diet X to try something new . 

[ 0095 ] Joe wants to improve his health he feels sluggish , 
is mentally foggy , doesn't sleep well , is overweight , and 
basically has all of the signs of metabolic syndrome . To 
improve his health , he wants an easy , inexpensive and 
non - invasive way to better understand what is going on in 
his body in order to make beneficial changes to his body via 
lifestyle / habit changes . 
[ 0096 ] Using the analyzer for 6 weeks , in addition to other 
devices tracking lifestyle variables , the analyzer notices that 
Joe's body stores fat at particular sites indicative of [ to 
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include but not limited to ] non optimal levels of key hor 
mones that influence fat storage : cortisol , insulin , testoster 
one , estrogen , thyroid related , adrenals . The analyzer 
explains what his storage pattern potentially means in 
regards to his health and fitness goals , and gives him 
suggestions on what to potentially try next to make positive 
changes . Once Joe decides which change he wants to make , 
he annotates that within the analyzer , so after another 6 
weeks the analyzer learns what effect the change had , and is 
then able to make better suggestions for Joe based off of the 
changes in his body from his lifestyle / habit changes . 

ingredients of his meals . The garment monitors changes in 
Joe's body following the meal to look for signs of food 
allergies or sensitivities . After being used long enough , the 
software is able to determine what ingredients are causing 
the unwanted reactions and notifies Joe of suggested nutri 
tional options to try to see if they alleviate the unwanted 
reactions after meals . 

Example 4 

Example 7 
[ 0103 ] Correlations of Symptoms in Relation to [ Poten 
tial ] Hormonal Imbalances 
[ 0104 ] The user tracks that their energy levels drop in the 
afternoon , consumes a high amount of salty food during the 
day and sugary foods at night , is getting limited quality 
and / or quantity of sleep , and relatively / proportionately high 
fat storage in the mid - section , the software alerts the user 
that all of these symptoms are indicative of Adrenal fatigue 

Bio - Hacking 

7.2.1 

[ 0097 ] Joe is an avid health enthusiast that is always 
experimenting with different ways to optimize his health . In 
order to accurately understand the effects of his bodily 
experiments , he needs as much information on the effects as 
possible . Joe will not only be able to track the changes in 
body fat at any storage site , but will also gain an under 
standing of the experiment's effects on his hormones based 
off of the changes in body fat storage sites provided by the 
device software . The more information that Joe has on the 
changes in his body as a result from his experiment , the more 
knowledge is gained on the effects of particular habits / 
variables on his body . 

[ 0105 ] Knowing the information from 7.1 , the software 1 ) 
can alert the user that they are more susceptible to other 
disorders now , so look out for the following symptoms 
estrogen dominance , or start tracking metrics related to 
estrogen dominance 

7.2.2 

Example 5 
[ 0098 ] Fitness Professional Tool 
[ 0099 ] Joe is a professional assisting people with their 
health and fitness goals . Joe wants a tool to easily , and 
accurately assess changes in people's bodies that he is 
advising . If Joe has a tool that accurately determines what 
the effects of his recommended changes are , he is better 
educated on how the person's body reacts to various stimuli , 
giving him the ability to make better recommendations to a 
person he is working with to achieve their goals . 

[ 0106 ] Software notices that the user has a high extracel 
lular fluid ratio , has been declining in activity levels , has 
been increasing overall body fat amounts , and has been 
consuming a high percentage of their carbohydrates as 
sugars — then alerts the user that these are all symptoms of 
estrogen dominance ( and they may want to consult a phy 
sician ; or contact a nutritionist ; or suggest particular supple 
ments or dietary changes , etc ) 

7.3 

Example 6 
[ 0100 ] Joe wants to know which workout routine burns the 
most fat in his stomach area . Joe wears the garment and 
tracks energy expenditure during Workout A , as well as 
post - exercise site - specific fat utilization for one week . The 
following week Joe does the same thing with Workout B , 
and then compares the results of the two workouts to 
determine which one is more conducive / effective towards 
his exercise goals . 

6.2 

[ 0107 ] In addition to everything in 7.1 and 7.2 , the user 
has been tracking a consistently low body temperature , 
which is indicative of hypothyroidism , which the device 
notifies the user that all of these symptoms are related , and 
provides suggestions on what they can do or how to look 
deeper ( i.e. suggest a new metric to begin tracking that is 
related to suspected condition ) , or what other symptoms to 
be aware of . 
[ 0108 ] Various embodiments of devices and methods have 
been described herein . These embodiments are given only 
by way of example and are not intended to limit the scope 
of the invention . It should be appreciated , moreover , that the 
various features of the embodiments that have been 
described may be combined in various ways to produce 
numerous additional embodiments . Moreover , while various 
materials , dimensions , shapes , configurations and locations , 
etc. have been described for use with disclosed embodi 
ments , others besides those disclosed may be utilized with 
out exceeding the scope of the invention . 
[ 0109 ] Persons of ordinary skill in the relevant arts will 
recognize that the invention may comprise fewer features 
than illustrated in any individual embodiment described 
above . The embodiments described herein are not meant to 
be an exhaustive presentation of the ways in which the 
various features of the invention may be formed or com 
bined . Accordingly , the embodiments are not mutually 
exclusive combinations of features ; rather , the invention 

[ 0101 ] Joe wants to know which diet burns the most fat in 
his stomach area . Joe wears the garment and tracks energy 
expenditure and site - specific body fat storage for three 
weeks while on Diet A. Joe then tries Diet B for three weeks , 
and then compares the results of the two diets to determine 
which one is more conducive / effective towards his health 
goals . 

6.3 

[ 0102 ] Joe wants to determine if he has food allergies that 
he is unaware of that may be affecting his weight loss goals . 
He wears the garment day - to - day and logs the time and 
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may comprise a combination of different individual features 
selected from different individual embodiments , as under 
stood by persons of ordinary skill in the art . 
[ 0110 ] Any incorporation by reference of documents 
above is limited such that no subject matter is incorporated 
that is contrary to the explicit disclosure herein . Any incor 
poration by reference of documents above is further limited 
such that no claims included in the documents are incorpo 
rated by reference herein . Any incorporation by reference of 
documents above is yet further limited such that any defi 
nitions provided in the documents are not incorporated by 
reference herein unless expressly included herein . 
[ 0111 ] For purposes of interpreting the claims for the 
present invention , it is expressly intended that the provisions 
of Section 112 , sixth paragraph of 35 U.S.C. are not to be 
invoked unless the specific terms “ means for ” or “ step for ” 
are recited in a claim . 
What is claimed is : 
1 : A non - invasive monitoring system comprising : 
a wearable accessory configured to be coupled to a user's 
body to measure internal metrics of the user's body ; 

a plurality of sensors on the wearable accessory , wherein 
each of the sensors includes : 
an emitter configured to generate and direct one of an 

energy and a configuration of energies through the 
user's body when the wearable accessory is coupled 
to the user's body ; and 

a sensing element configured to : 
detect the one of the energy and the configuration of 

energies ; and 
generate a signal based upon a sensed component of 

the one of the energy and the configuration of 
energies , 

wherein the plurality of signals generated by corre 
sponding ones of the plurality of sensing elements 
correspond to at least a heart rate variability and a 
blood glucose level of the user ; and 

a remote processing device communicatively coupled to 
the plurality of sensors and configured to receive the 
plurality of signals generated by the plurality of sensing 
elements , wherein the remote processing device is 
configured to track and display the heart rate variability 
and changes in the blood glucose level of the user over 
a period of time . 

2 : The non - invasive monitoring system of claim 1 , 
wherein the period of time begins with one or more nutri 
tional stimuli being applied to the user , wherein at least one 
of the remote processing device and the wearable accessory 
is further configured to : 

at least one of sense and eive input indicating that the 
one or more nutritional stimuli have been applied to the 

an ultrasonic sensor ; 
an optical sensor ; 
a kinetic sensor ; 
a pressure sensor ; 
an electrical impedance sensor ; and 
a bioimpedance sensor . 
5 : The non - invasive monitoring system of claim 1 , 

wherein the signal generated by at least one of the sensing 
elements corresponds to a thickness of visceral fat and 
subcutaneous fat on the user's body , and wherein the remote 
processing device is further configured to determine a loca 
tion of fat storage on the user's body and a quantity of fat 
storage at the location . 

6 : The non - invasive monitoring system of claim 1 , 
wherein the wearable accessory is configured to couple to 
the user's body and uncouple from the user's body . 

7 : The non - invasive monitoring system of claim 1 , 
wherein the system is configured to transmit data corre 
sponding to the sensed component of the one of the energy 
and the configuration of energies to a data storage device . 

8 : The non - invasive monitoring system of claim 1 , further 
comprising at least one of a power storage component and 
a power generating component , the at least one of the power 
storage component and the power generating component 
being configured to power the plurality of emitters and the 
plurality of sensing elements . 

9 : The non - invasive monitoring system of claim 1 , further 
comprising : 

a information output unit arranged on the wearable acces 
sory ; 

a processing unit arranged on the wearable accessory and 
configured to convert the signals generated by the 
sensing elements into data signals for output on at least 
one of the information output unit and the remote 
processing device , wherein the data signals correspond 
to the heart rate variability and the changes in the blood 
glucose level of the user over the period of time ; and 

a data transfer unit configured to transfer the data signals 
to the remote processing device . 

10 : The non - invasive monitoring system of claim 9 , 
wherein the information output unit comprises at least one of 
an audio output unit , a somesthetic output unit , and a visual 
output unit . 

user ; and 
cause the non - invasive monitoring system to begin moni 

toring the heart rate variability and changes in the blood 
glucose level of the user in response to the at least one 
of the sensing and the receiving the input . 

3 : The non - invasive monitoring system of claim 1 , 
wherein the plurality of signals generated by corresponding 
ones of the plurality of sensing elements further correspond 
to at least one or more additional physiological metrics of 
the user . 

4 : The non - invasive monitoring system of claim 1 , 
wherein each of the plurality of sensors is selected from the 
group consisting of : 

11 : A non - invasive monitoring method of using a non 
invasive monitoring system to monitor internal metrics of a 
user's body , the method comprising : 

providing the non - invasive monitoring system , the non 
invasive monitoring system comprising : 
a wearable accessory configured to be coupled to the 

user's body to measure internal metrics of the user's 
body ; 

a plurality of sensors on the wearable accessory , 
wherein each of the sensors includes : 
an emitter configured to generate and direct one of an 

energy and a configuration of energies through the 
user's body when the wearable accessory is 
coupled to the user's body ; and 

a sensing element configured to : 
detect the one of the energy and the configuration 

of energies ; and 
generate a signal based upon a sensed component 

of the one of the energy and the configuration of 
energy , 
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wherein the plurality of signals generated by corre 
sponding ones of the plurality of sensing elements 
correspond to at least a heart rate variability and a 
blood glucose level of the user ; and 

a remote processing device communicatively coupled 
to the plurality of sensors and configured to receive 
the plurality of signals generated by the plurality of 
sensing elements ; and 

by the remote processing device , tracking and displaying 
the heart rate variability and changes in the blood 
glucose level of the user over a period of time . 

12 : The non - invasive monitoring method of claim 11 , 
wherein the period of time begins with the one or more 
external stimuli being applied to the user , the method further 
comprising : 
by at least one of the remote processing device and the 

wearable accessory : 
at least one of sense and receive input indicating that 

the one or more external stimuli have been applied to 
the user ; and 

causing the non - invasive monitoring system to begin 
monitoring the heart rate variability and changes in 
the blood glucose level of the user in response to the 
at least one of the sensing and receiving the input . 

13 : The non - invasive monitoring method of claim 11 , 
wherein the plurality of signals generated by corresponding 
ones of the plurality of sensing elements further correspond 
to one or more additional physiological metrics of the user . 

14 : The non - invasive monitoring method of claim 11 , 
wherein each of the plurality of sensors is selected from the group consisting of : 

an ultrasonic sensor ; 
an optical sensor ; 
a kinetic sensor ; 
a pressure sensor ; 
an electrical impedance sensor ; and 
a bioimpedance sensor . 
15 : The non - invasive monitoring method of claim 11 , 

wherein the signal generated by at least one of the sensing 
elements corresponds to a thickness of visceral fat and 
subcutaneous fat on the user's body , the method further 

comprising determining , by the remote processing device , a 
location of fat storage on the user's body and a quantity of 
fat storage at the location . 

16 : The non - invasive monitoring method of claim 11 , 
wherein the wearable accessory is configured to couple to 
the user's body and uncouple from the user's body . 
17 : The non - invasive monitoring method of claim 11 , the 

method further comprising transmitting , by the non - invasive 
monitoring system , data corresponding to the sensed com 
ponent of the one of the energy and the configuration of 
energies to a data storage device . 

18 : The non - invasive monitoring method of claim 11 , 
wherein the non - invasive monitoring system further com 
prises at least one of a power storage component and a 
power generating component , the at least one of the power 
storage component and the power generating component 
being configured to power the plurality of emitters and the 
plurality of sensing elements . 

19 : The non - invasive monitoring method of claim 11 , 
wherein the non - invasive monitoring system further com 
prises : 

a information output unit arranged on the wearable acces 
sory ; 

a processing unit arranged on the wearable accessory and 
configured to convert the signals generated by the 
sensing elements into data signals for output on at least 
one of the information output unit and the remote 
processing device , wherein the data signals correspond 
to the heart rate variability and the changes in the blood 
glucose level of the user over the period of time ; and 

a data transfer unit configured to transfer the data signals 
to the remote processing device , 

the method further comprising outputting information 
based on the data signals on the at least one of the 
information output unit and the remote processing 
device . 

20 : The non - invasive monitoring method of claim 19 , 
wherein the information output unit comprises at least one of 
an audio output unit , a somesthetic output unit , and a visual 
output unit . 


