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ABSTRACT

This paper includes the human body composition values measured through lzana Measuring
Tape, the world’s first tape measure or measuring tape thatquickly determines the human
body composition even at tissue and molecular levels.Such measured values are compared
with the values achieved through InBody 770, ACCUNIQ BC 380, DXA and clinical methods.
It is found that the human body composition values measured through this invented non-
electric tape remain close to the values achieved through InBody 770, ACCUNIQ BC 380,
DXA and clinical methods.The present invention helps determine PBF, FFM, Total Body
Water (TBW), Intracellular Water (ICW), Extracellular Water (ECW), Dry Lean Mass
(DLM), Total Body Proteins (TBPro), Total Body Nitrogen (TBN), Minerals, Body Cell Mass
(BCM), Bone Mass, Skeletal Muscle Mass (SMM), Appendicular Skeletal Muscle Mass
(ASMM), Basal Metabolic Rate (BMR), BMI value, Waist Circumference to Body Height
Ratio (WHtR), and Age Peak Height Velocity (in the growing children).
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INTRODUCTION

You might have used the simple measuring tapes in your daily life. These measure the height,
length, distance, etc. But can these tapes quickly measure the values for human body
composition at tissue and molecular levels? Can these depict your Total Body Water,
Proteins, Minerals and SMM? To these questions, your answer will be ‘No’.But the present
invention ‘Izana Measuring Tape’ can accurately measure the values for such things. This
invented tape functions as per the Body Shape Algorithm, which is developed by me on the
basis of empirical relationship. The external and internal human body parts’imagesproved
helpful.

Izana Measuring Tape[l]is composed of specific components. The developed empirical
relationships help make the specific arrangements. The users need not wait for taking the
result printouts. The users need not put in extra effort to collect the printed data for doing
comparative study. This invented tape is very light in weight, non-clinical, non-invasive, non-
electric, eco-friendly and easy to use. Even the early stage pregnant women, pacemaker
holders, sick, obese or bedridden people can use this flexible measuring tape. This tape
functions without the use of battery or any other power supply. The users get the accurate
results instantly. Thistape is invented by me. For this work, the IPR process has been
completed.
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Fig. 1
Fig. 1(a)
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The above picture (Fig.1(a) shows how a person can use non-electric flexible Izana
Measuring Tape, easily.On the other hand, when we talk of BIA (Bioelectrical Impedance
Analysis) machines or BIA scales,the process seems not so simple, as these BIA devices use
the electrical method to measure body composition.All these BIA machines remain
dependent on external power supply or batteries. The users have to take the result printouts
and read the complex data for doing the comparative study. The well-equipped BIA machines
are very costly[2]. In the case of pregnant women, pacemaker holders, sick, obese or
bedridden people, these machines have limited applicability. The followingpicture (Fig.2)
shows a powerful 8-electrode BIA machine (InBody 770). Here, you can find the price of this
BIA device.

22:22 o MR W RN G
O @ afton.in/product/inbody-770 9 @

N Q 2 ™

InBody 770

Pay: ¥2,070,000
Excluding GST

rrrrrr

Sold By: Afton Fitness

QTY: 1

Fig.2

A) Why shouldyou use this Izana Measuring Tape

1.1t helps you know whether you are Malnourished (Undernourished or Overnourished)
or not; to what extent you are Malnourished.

2.1t helps you know whether you are Overfat or not; to what extent you are Overfat.

3.1t helps you know whether you have Healthy Water Balance in your body or not.

4.1t shows your Metabolically Active Cell Mass (BCM).

5.1t helps you know the amount of Skeletal Muscle which helps perform Body
Movements.

6.This Flexible tape, very Light in weight, is Easy to Use. You can use and carry it
Anywhere.

7.You don't need Battery, Electricity or any other Power Supply, to use it.

8.Youcan Instantly see your Results and Compare these at the same time with the Results
of other people.

9.1t helps you fight against Obesity.

10.1t helps you achieve your goal to become Fit & Healthy.
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B) What you find while you use this tape

1.1t shows your Belly Fat.

2.1t shows the comparative view of Body Fat.

3.1t shows the amount of Water in your body.

4.1t shows total amount of Protein in your body.

5.1t shows the amount of Energy needed for your Life-sustaining Functions.

6.1t shows your amount of Skeletal Muscle that helps you perform different Body
Movements.

[ ]
b

COMPARISON OF MEASURED VALUES

At first the body composition values of different groups of people are determined through
Izana Measuring Tape. Their body height, body weight,age, gender, physical activities, body
type, diet, and health conditions are recorded. The body composition values are recorded and
tabulated. Then,more than hundred reputed journals are accessed to take help and analyze
such results. In the journals, the body composition values were measured as per the subjects’
physical status and features. InBody 770, DXA and other devices/methods were used to
achieve the data.

After comparing the data of those people with the data of different subjects published in the
journals, it is found that somespecific physical features have very important rolein the
determination of body composition values. When such physical features remain same, the
people and the subjects showalmost same body composition.

The body composition values of those people, whose specificfeaturesshowed similarity with
the subjects’specific features, seemed remarkable.Soon, such body composition values
(achieved through lzana Measuring Tape)are compared with the body composition values
published in those reputed journals.InBody 770, DXA and other devices/methods were used
to achieve thosebody composition values.

The values are presented through tables and charts. Such comparison is made to know how
accurate lzana Measuring Tape is. In the case of a group of subjects, the average values are
used as the data for a single subject.The physical status and features of subject helped
determine Percentage Body Fat (PBF).

In this paper, it is not possible to include all the compared cases/subjects. So only some cases
are being included. Along with each topic (TBW, DLM, TBN, SMM, ASMM, PV, etc.), the
data source is being provided.
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1) Total Body Water (TBW)
Look at Fig.3. Use the data[3] for verification. Compare it with Fig.3(a), Fig.3(b) and

TABLE 2. Physical characteristics of GHD adults and controls
/—-\

k GHD nduv Controls
Subject no. Age Ht Wt BMI Body fat® Age Ht Wt BMI Body fat®
(yr) (cm) /<kg) (kg/m*) (%) (yr) (cm) (kg) (kg/m?) (%)
Females
\/1 30 157.5 65.1 26.2 419 30 170.1 692 239 33.6
2 45 173.1 ] 30.1 KA 43 172.0 96.1 325 313
/6 44 170.9 612 21.0 380 46 170.6 60.5 208 243
\/4 56 167.3 63.5 22.7 36.2 55 1704 B89 23.7 319
/5 53 164.1 J23 26.8 38.2 67 162.1 61.3 23.3 35.8
Mean (sn) 394 2.8F - TGy
Males
J 28 1745 610 20.0 304 32 1783 66.0 208 127
/ 46 179.2 771 240 _2211 44 185.0 29 213 255
8 54 166.9 m 22.0 213 55 171.1 624 213 22.1
& 68 1764 | 715 230 | 29 67 1793 801 249 | 120
Al 58 1784 795 25.0 264 60 182.6 E_.'j 23.2 24,
Mean (sD) 21.3(29F 19.3 (647
There were no significant differences in physical characteristics between the groups, with the exception of percent body fat.
“ Statistically significant difference between GHD patients and controls (P < 0.05).
\
TABLE 3. TBW, ECW, ICW, and ECW/ICW of GHD adults agd controls w "%1@(
g % a8 w ¥
L/] l n I C d By dilution L-UV) V. e By bioimpedance s;‘mmmelry
Subi GHD adults Matched controls GHD adults Matched controls
ubject no. - —
ECW/ ECW/ ECW/ ECW/
I e 2 oI . Oy [ AR N aw = TR KN e
Females
\/l' 272 109 163 067 330 126 204 062 | 249 105 144 073 320 128 192 067
2 373 169 204 083 434 178 256 070 | 345 164 1809 091 444 187 257 0.73
\/'3 273 114 159 071 330 132 198 066 |282 123 159 077 302 129 174 074
A 292 133 159 083 338 138 200 069 [253 120 133 090 319 142 177 081
\/5 322 139 183 075 283 118 165 071 |329 141 188 0.75 266 110 157 0.70
Mean 0.76" 0.68° 0.81° 0.73°
SD 0.07 0.04 0.09 0.05
Males
) 306 112 193 058 415 153 262 058 (295 120 175 068 (378 153 225 068
w 392 164 228 072 391 156 235 066 |386 178 208 086 374 163 211 077
8 321 138 183 075 350 137 213 065 |293 133 161 083 357 148 209 071
”9 397 150 247 061 508 179 329 054 |[384 155 229 068 466 183 283 065
10 ~ 421 171 250 068 423 157 266 059 (403 182 221 082 418 180 238 0.76
Mean 0.67° 0.61° L 0.77° 0.17°
s 0.07 0.05 0.09 0.05
Total mean (sp) 0.71° 0.64° 0.79 0.72
0.08 0.06 0.08 0.05

Fig.3

Fig.3(c

© Association of Academic Researchers and Faculties (AARF)
A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories.

Page | 5



<&~ Compar...W ICW - Saved
&~ Compar...W ICW - Saved

D> O

&> P

E
\
(| Body | Body | ECW ECW ECW
| wt | Fat (L) (L) (L)
(kg) | (%)
Measured by Exp/Lab Measured by
s | lzana Values BIS/BIA
| Measuring Machine
| | Tape
| € GHD :
| ¢ Adults
€1 65.1 | 419 | 12.3 10.9 | 10.5
€1 90.1 | 426 17.1 16.9 | 16.4
| 61.2 | 38.0 11.6 11.4 1 12.3
€1 635 | 36.2 12.7 13.3 ' 12.0
| 7] 72.3 | 38.2 13.7 13.9 | 14.1
4 61.0 | 30.4 | 12.8 11.2 | 12.0
11771 | 29.4 16.2 16.4 | 17.8
‘'l 61.4 | 27.3 12.9 13.8 | 13.3
71.5 | 22.9 15.7 15.0 | 15.5
| 795 | 264 17.4 17.1 18.2
i Matched
7 Controls
| 692 | 336 | 13.8 12.6 12.8
| 961 |37.3 | 183 17.8 | 18.7
(| 605 | 243 13.3 13.2 | 12.9
—|68.9 [319 14.3 13.8 | 14.2
¢ 61.3 | 35.8 12.2 11.8 | 11.0
5| 66.0 | 12.7 | 15.8 15.3 | 15.3
~|729 | 255 15.9 15.6 | 16.3
m |
|
|

Fig.3(a)

2) Extracellular Water (ECW)
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3) Intracellular Water (ICW)

<— Compar...WICW -Saved Jo .
Body | Body ICW ICW Icw
Wt Fat (L) (L) (L)
(kg) (%)
Measured by Exp/Lab Measured by
Izana Values BIS/BIA
Measuring Machine
Tape
GHD
Adults
65.1 41.9 16.1 16.3 14.4
90.1 42.6 22.5 20.4 18.1
61.2 38.0 15.3 15.9 15.9
63.5 | 36.2 17.1 15.9 13.3
723 38.2 18.1 18.3 18.8
61.0 30.4 18.3 19.3 175
77.1 29.4 23.1 22.8 20.8
61.4 27.3 18.4 18.3 16.1
71.5 22.9 23.4 24.7 22.9
79.5 26.4 26.0 25.0 22.1
Matched
Controls
69.2 | 33.6 19.1 20.4 19.2
96.1 37.3 24.0 25.6 25.7
60.5 24.3 20.0 19.8 17.4
68.9 31.9 20.4 20.0 17.7
61.3 | 35.8 16.4 16.5 15.7
66.0 12.7 25.1 26.2 225
72.9 25.5 23.7 23.5 21.1
62.4 22.1 22.2 233 20.9
80.1 12.0 32.0 32.9 28.3
77.3 24.0 25.5 26.6 23.8
Fig.3(c)
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4) Total Body Proteins (TBPro)

& Compa..sTBPro-Saved & O :
Body Body Fat TBPro TBPro TBPro
Weight | (%) (kg) (kg) (kg)

(kg); Total Body
Body Protein
Height
(inch)
Measured Exp./Lab Measured
by lzana Values by
Measuring Theoretical
Tape Model
Healthy
Women
64.3; ~30% by 9.1 8.9 8.2
64.6 lzana
Measuring
Tape
Healthy
Men
41,33 ~20% by 111 111 11.0
68.1 lzana
Measuring
Tape
Men
with
AIDS

Calibration Number 149:

The available clinical data help perform calibration.
lzana“Tape:measures-PBE(Body-Fat-%)-as:per-subjects
physical features & health parameters. The values of

Total Body Protein (TBPro) measured through Izana
Measuring Tape remain close to the Lab Values. This
tape remains more accurate than the time-consuming
theoretical model, which remains based on many
complex equations.

Fig.4

Look at Fig.4(a). For verification, see the data[4]. Compare it with Fig.4.
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rotemn n exiraceliuiar sonas

The ECS compartment consists of 2 parts: organic and
inorganic. Organic ECS include 3 types of protein (collagen,
reticular, and elastic), whereas the inorganic ECS of bone
mineral includes calcium hydroxyapatite as the major constit-
uent. ECS are distributed in several tissues and organs, includ-
ing cortical and trabecular bone, cartilage, periarticular tissue,
tendons, and fascia. In the reference man, the ECS protein is
2.08 kg (ie, 1.0 kg in cortical bone, 0.24 kg in trabecular bone,
0.18 kg in cartilage, 0.14 kg in periarticular tissue, and 0.52 kg
in tendons and fascia), and the ECS bone mineral content is
2.84 kg (ie, 2.2 kg in cortical bone, 0.50 kg in trabecular bone,
0.045 kg in cartilage, 0.037 kg in periarticular tissue, and 0.057
kg in tendons and fascia) (1). Assuming that the ratio of ECS

MODELS 981
TABLE 1
Baseline characteristics and body composition of the 3 subject groups’
Healthy women Healthy men Men with AIDS
7 83) —i = 24) (n = 84)
Age (y) 50.3 12.8 49.3 = 17.6 39.7 x 9.1
Body mass (kg) _643 * 797 71.3 9.5 65.5 * 6.6°
W(ﬁf' 1.64 = 0.06" 1.73 = 0.09 1.75 = 0.05
BMI (kg/m?) 23.9 = 2.8 23.7 = 2.0 21.5 = 2.13
TBN (kg) 142 >=0.15 1.77 = 0.26 1.75 = 0.19
TBK (mmol) 2485 * 281° 3531 = 591 3340 = 396
I'BW (kg) 31.7 = 3.1° 41.1 = 6.2 41.2 45
Bone mineral (kg)” 2.62 = 0.423 2.85 = 0.54 2.90 = 0.30
TBPro (kg) 8.9 = 0.9° 11.1 >+ 1.6 109 = 1.2
By IVNA~
By new model” 8.2 = 0.9° 11.0= 1.8 10.5 = 1.1

¥ = SD. IVNA, in vivo neutron activation: TBK, total body potas-
sium measured by whole-body *?K counting; TBN, total body nitrogen
measured by prompt-y in vivo neutron activation analysis: TBPro, total
body protein: TBW, total body water measured by “H,O dilution.

2~ Significantly different from healthy men (Student’s 7 test with
e - 2p . » *p . >

Fig.4(a)

© Association of Academic Researchers and Faculties (AARF)
A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories.

Page | 9



5)Total Body Nitrogen (TBN)

MODELS 981

TABLE 1
Baseline characteristics and body composition of the 3 subject groups’

Healthy women Healthy men Men with AIDS

(n = 183) (n = 24) (n = 84)
Age (y) 50.3 + 12.8 493 + 17.6 39.7 + 9.1
Body mass (kg) 64.3 = 7.9° 71.3 %95 65.5 * 6.6°
Height (m) 1.64 + 0.06° 1.73 = 0.09 1.75 = 0.05
BMI (kg/m?) 239+28 23.7 2.0 215+ 21"
JIBN (kg) I/I 42 +0.15° 1.77 = 0.26 1.75 = 0.19
TBK (mmol) 2485 + 281° 3531 = 591 3340 + 396
TBW (kg 31,7395 41.1 + 6.2 412 +45

The measurement of Total Body Nitrogen (TBN) through
|zana.Measuring Tape: In the case of typical subject
with'64.3:kg Body Weight, the value of PBF measured
remains about 30%. Subject’s physical status helps
determine PBE. 1he value of TBN is‘measured about
2.3%(or 146 kg):. For verification,you.can.match this

value with the value highlighted.in the Journal's table.
The experimental findings show: that the value of TBNis
1.42°kg. Thus, the % difference is merely ~ 3%, i.e., 1(1.46
-1.42)[ (1.42)}*100

Fig.5

6)Dry Lean Mass (DLM)
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Look at Fig.6(a). See the data[2] for verification.

InBOdy - & lwnaTa.dy770-Saved & O
« IiBody10 InBady

hegt hoe | T e ot TEL: 02013039 FAX: 028010978

Jane Do [1569%m 151 | Female | 2015,05.04.09:46 Gender: Female; Body Height: 62”;
Body Compositon Aualyss Body Weight: 59.1 kg
Yooy o) 6.3;7‘-‘ _;;:d " oGy Body Type: Non Athlete; mm
(2645303 .
73 l u.l't'-ix H 33 68/|00'\vm WHR: 0.97
ok M(’o-u-l ($8-48 59| o Total eove ot eflect e evadustion of Iody
28], (139408 Compibon A mneda peve sy e s
s ® i s Percentage Body Fat (PBF) 35% | 36.8%
w0y 218 f:::' bk Trunk Fat Mass 11.4kg ' 11.6kg
W Fat-Free Mass (FFM) 384 kg 373 kg
Muscle-Fat Analysis 1
R o g% +ith Total Body Water (TBW) 28.0 kg 27.5kg
Woight @_“_”_"’__‘ﬁ"";o_l'” KRR ' Extracellular Water (ECW) 11.8 kg 10.9 kg
TO g (LR RS T - Intracellular Water (ICW) 16.2 kg 16.6 kg
bkt o O Wb X SR ‘ » Dry Lean Mass (DLM) 104 kg 9.84 kg
JRR——— L N0 @0 A Proteins 73kg 73 kg
Obesity Analysis ; .
T — m"?uol e Minerals ' 3.1kg 2.54kg
B O3W) e g %R o AR Total Body Nitrogen (TBN) LlI6kg | -
1one e M .".1 ‘u: R R ol el R BOdy Cell Mass (BCM) 23.5 kg 23.8 kg
Pt ) e —— 6 § WOt 250
- SegnentalFat Anayss Bone Mass (BM) 2.1kg 2.2kg
Segmental Lean Analysis e n.c.m o (19 v - |:\o\. Soft Lean Mass (SLM) 363 kg 35.1 kg
Rptam CRCECN IO o 1 e (li‘*ﬂ—-mv- Skeletal Muscle Mass (SMM) 18.7kg 19.7kg
T e e 1 emameman )} (4 A
) e = :‘;‘:m :;x;__.,_.“., Appendicular Skeletal Muscle Mass | 14.1kg | —eeeeme
Lt [} e il T8 iy (29t (ASMM)
Tk S T Research Parametes Basal Metabolic Rate (BMR) 1195 keal 1176 keal
e —CL 0 g b 1661 (163+199) BMI 3 24 kg2
7 (I O I T S w109 L0 44
Ly L el i

Y B L Wostiio Reto 097 (038088

(g 00l ppoaue D84 (ans)
ECWV Ratio Analysis Results Interpretation QR Code 6
[ LU ] Kol | 0 Snttinnne  [WzHEN]

ON0 030 0N DM GNE 0M0 GO0 0C 0LY A QN ey elefjeetobon 1 N a
ECWRMO. o s s () 397 R : \} b
Body Composition History E O U

633 639 62 23 Whole Body Phase
Wiy | G20 618 63 609 qs o) AT N

) &«‘i‘Onu 43 ﬂ rbe‘(

Nl 20 198 197 198 O\

o[ TS 17 197 198 197 198 197 inpedece (
RAOLATRORL W
0 W3 407 392 190 4 34 18 200 Ve 396 927 248 68 3161 15

oA D S e f.’..,3(}x Suu| 131 3884 267 030 Ju abs e

0399 0308 0,308 Qw3512 3028 20 K3 W98 \(\c{

o237 aae naae 0397 e 0397 20w 079 129 A 23 M7
ECW Ratio 0396 0396 24 03964~y SOw| Y74 WS 191 261 308

(! 160 11215 ROV IY RGO 10NTS 130h 100uu] 2864 274 170 2845 2610
Whes o 3 D S W

[ T -

Fig.6(a) Fig.6

7) Body Cell Mass (BCM)
See Fig.6 and Fig.6(a), and compare the values.

8) Fat-Free Mass (FFM)
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See this Fig.7. Look at a bar diagram. It remains divided into many parts through the different
colours. If thered or pink part (shown as PBF) is excluded, then the remaining partsdepict the
Fat-Free Mass (FFM).

Vs IZANA MEASURING TAPE
100%
95%
50%
85%
B0%
75%
70%
g 65% PBF rog
= 60%
> 55% BM BM M M
) 50%
2 45% P P
€ 40% i
- sz
s 33; W Icw
25%
20% SMM
15% SMM —
10% ulmj ECW
5% ‘
0%
USED INSTRUMENTS
BIA MACHINES DON'T PRODUCE THE COMPLETE COMPARATIVE CHART, BUT IZANA
MEASURING TAPE SHOWS THIS INSTANTLY
cul.2dl.c el &

On the basis of Print Out report achieved through

ACCUNIQ BC380 (see Fig.7(a), a chart is prepared and
then it is compared with the chart of Izana Measuring
Tape (red part depicts PBF). In the case of about 40%
body fat, you can see that the values shown by Izana
Measuring Tape remain close to the values measured by
this BIA machine (ACCUNIQ BC380). Here, PBF value in
red represents Izana's chart.

Fig.7
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Look at Fig.7(a) for verification. Compare it with Fig.7.

ACCUNIQ [Zlexi:]e)

ID/NAME: 1127

Height: 5 ft 40 in Age: 44 yers Gender: Female

Test Date/Time : 12/3/2019 07.02

Body Composition Analysis [ib]
| Body Water | Soft Lean Mass| Fat-Free Mass|  Weight
Ee] S
02973
’ 111.6
, 196.5
0891473
Muscle/Fat Analysis [ib]
’M‘CM ‘ as A e [ 100 " 1) ~
1 i
[SMM ‘ ™ = 0 ) e we ~
—we 5 T ) ~

1 ]
['n7ﬁ557 "" @ e ¢ 180 130
| 1

Obesity Analysis

Under Normal | Over
WHR 30 cos
| e ! 98
VFL
 limaa ! 7
(V,A 1 © =
i ew

Segmental Lean and Fat Analysis

Trunk 5115

LeftAm

Trunk 4277 b

'
600D \
158116
Body Composition Change
[weigne T s
| n ——
|smm X -
et Mo Ve ‘a"/‘-\..
L »
. AN .
Yest date e vamaes  wamwe
Fig.7(a)

9) Basal Metabolic Rate (BMR)

See Fig.6 and Fig.6(a), and compare the values.
10)BMI Equivalent Value

See Fig.6 and Fig.6(a), and compare the values.

11) Skeletal Muscle Mass (SMM)

C g5 s Eual

Body Type Obesity class 3
Biological Age a8 years
Basal Metabolic Rate(BMR) 1463 keal
Total Daily Energy Expenditure 2263 keal
Body Cell Mass 741 b
Visceral Fat Mass 137 b
Obesity Degree +53.4 (-10.0 ~ +10.0) %

Abdominal Circumference  39.9 (Less than 36in) in

Total Score 64 Points
Body Balance A

Upper Body LR Mm [] imbalanced | [ imbatanced 11
towertoayi/m  [fbcnd [ ] 1 0 n
Control Guide

Target Weight 148.8 b
Weight Control -47.6 b
Muscle Control +0.0 ib
Fat Control -47.6 b

ECW ratio e=an, 0.360 (Optimal)
Segmental Lean Mass (Basod on standard weight)

Right Arm 6.15Ib [489~ 600] /MWell
Left Arm 6.00Ib [489~ 6.00] /it
Trunk 51.151b [36.84 ~4502] /well
Right Leg 16.051b [13.51 ~16.51] /Fit
Leftleg 1581 1b [13.51 ~16.51] IFit
Impedance (591)

Freq = SK 50K 250K

RAImp. 405 319 323
LA Imp 407 336 333
Trunk 21 17 17

RLImp 308 239 244
LL Imp. 308 255 250

Blood Pressure Analysi
Systolic mmHg / Diastolic mmHg

For history management

please uploadtivs results
at the website using OR

code scanning
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&~ Comparison of ValuesSM (3 /Q .

Measuring
Tape)

Body Body Fat SMM SMM
Weight (%) (kg) (l\g)
(kg): Skeletal
Body Muscle
Height Mass
(inch)
Measured Measured
by Izana by DXA
Measuring
Tape
Women
68; About 18.4 19.6
64 40%
(Measured
through
Izana
Measuring
Tape)
Men
79; About 32 314
69 25%
(Measured
through
Izana

Calibration Number 150 (Measurement of Skeletal
Muscle Mass): The values of SMM measured through
Izana Measuring Tape remain close to the values

measured by clinical DXA. The physical features of
subject help determine the value of Body Fat (%). For
this calibration, the average values are used.

Fig.8

Look at Fig.8(a) and Fig.8(b). For verification, see the data[5]. Compare these with

Fig.8.
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TABLE 2 Bone mineral |

SMM and FFM values by several methods’ .
/ The minera
\/Womew’ Men BMC as a per:
kg was estimated
SMM, 19.9+3.3 31.7+4.0 Eh:jse "t’ei‘;“”"'
SMM x4 19.6 + 3.6 314+44 ution to inte
FFMpy 374459 579+ 6.7 surement beca
FFM 5« 41.1+£7.1° 58.8+7.9 to affect body
FFMg g 41.3£5.1° 57.6+6.4 2-compartmer

FFM,, 41.6+5.3° 57.3+7.0 o

FFM, 42.6 + 4.6° 59.4 +6.6° Statistical an:
'Y + SD. SMM, skeletal muscle mass; FFM, fat-free mass; KN, total Correlation

body potassium and nitrogen; DXA, dual-energy X-ray absorptiometry; Bland-Altman
TBK, total body potassium; SKF, skinfold thicknesses; BIA, bioimpedance of SMM estim

dndl?/SI\ 4C, 4-compartment model. ods (TBK, SK
o =5 +1 1: £ + £ n FAWATA'S BEVE VI | £? PR + £
Fig.8(a)
TABLE 1 spine and soft tis
Subject characteristics’ \/ / combinations of
Wonien? Men approach to DX
(n = 50) (n =25) weighted linear fa
Age (y) 63 +7 (54-84) 64 +7 (51-76) DR abconint
Height (cm) 162 + 6 (153-175) 174 + 7 (160-187) Truncal, abdor
Weight (kg) 68 + 12 (47-94) 79 5 10 (49-95) the scan image by
Srnerd
Pcrcenm fat (%) IS5 (28-48) 26 + 4 (17-36) Heymsfield et al
Truncal fat:lean soft tissue’ 0.9 +0.24 (0.33-1.5) 0.41 £0.13 (0.19-0.69) culated from the .
'Y £+ SD: range in parentheses. Percentage body fat was determined and FFST. /_\S i
from the sum of 4 skinfold thicknesses. fat to lean tissue (
2 All values, except for age, were significantly different from those in put by dividing t
men, P < 0.001 (Student’s 7 test for unpaired data). sions of total BN
YFrom dual-energy X-ray absorptiometry regional analysis. 1.4%. 2%. and 29
Fig.8(b)

12) Appendicular Skeletal Muscle Mass (ASMM)

Look at Fig.9(a).For verification, see the data[6].Compare it with Fig.9.
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Characteristics of study participants expressed as frequencies or means. Minimum and
maximum values are given in brackets

Weaght, ke 125 T5.84 3
17.08
(43 80 —

124300

BMI., kg/m" S 28.16 +

ASMMpxa. kg <A

—

ASMM,, .. kg

Grip strength 19.08 4

ks 8.82 (1 —

Gait Speed, m/s

Antropoimerric

Measures

Tricep

Calibration Number 152 (Measurement of Appendicular
Skeletal Muscle Mass in the hospitalized geriatric
patients/ For identifying the patients at risk for
Sarcopenia): The values of ASMM measured through
our invented |zana Measuring Tape remain close to the
values measured by clinical DXA. The physical status
helps determine Body Eat (26). The values of ASMM help
identify those patients who remain at the risk for
Sarcopenia. In this chart, the values of Creatinine can be

assessed:

Fig.9(a)
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<— Comparison of Measured > P, :
Body Body Fat ASMM ASVIM ASMM
Weight | (%) (kg) (kg) (kg)
(kg); Appendicular
Body Skeletal
Height Muscle Mass
(inch)
Measured Lab/DXA Measured
by lIzana Values by BIA
Measuring Machine
Tape
Men
71.8; 30% by 19.7 19.9 22.1
66.4 lzana
Measuring
Tape;
26.9% by
BIA
Machine
Women
60.9; 35% by 14.5 13.5 15.3
61.2 lzana
Measuring
Tape;
36.4% by
BIA
Machine

The calibration is important to ensure Accuracy &
Validity of a measuring instrument. The values of ASMM
(Appendicular Skeletal Muscle Mass) measured through

Izana Measuring Tape remain close to the Lab/
DXA-measured values. The physical features and other

health parameters of subjects help determine PBF (Body
Fat Percentage).

Fig.10

Now look at Fig.10(a). For verification, see the data[7].Compare it with Fig.10.
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percentage assessed by BIA was greater in women than in men.

Table 1. Anthropometric and biochemical characteristics and comorbidity of the study |

(n = 507).
F 4
= Men (n = 213) I Women (n = 294)

Age (years) \V/ 61+13 Y  6e34+103
w=Height (cm) 168.6 + 5.8 1554 + 5.6
e Weight (kg) 71.8 = 11.0 60.9 = 102

BMI (kg/m?) 252+ 3.1 252+ 38

Waist circumference (cm) 889 + 63 849 £ 89
SBP (mmHg) 1284 + 13.7 127.2 + 139

DBP (mmHg) 74.7 +10.1 752+ 9.1

Laboratory findings

FPG (70-110 mg/dL) 135.0 + 415 117.6 = 33.9

HbAlc (4.0-6.4%) 71+14 6.6 + 1.2

WBC (4-10 x 10°/uL) 64+ 17 56+ 1.6
Hemoglobin (13-17 g/dL) 146 + 1.5 132+ 1.0
Hematocrit (39-52%) 431+ 4.1 39.7 + 3.0
Platelet (130400 x 10*/ulL) 2115 + 529 2434 + 539
Total cholesterol (0-240 mg/dL) 161.1 + 36.1 180.8 + 40.2
Triglycerides (0-200 mg/dL) 139.2 + 905 1324 + 65.6
HDL-cholesterol (35-55 mg/dL) 47.5 + 105 549 + 119
LDL-cholesterol (0-130 mg/dL) 91.6 +27.3 102.1 + 299

Nutrients 2018, 10, 738

Table 1. Cont.

Men (n = 213) Women (n = 294)
BUN (10-26 mg/dL) 174 + 114 150 + 43
Creatinine (0.70-1.40 mg/dL) 09 =02 0.7 £ 01
eGFR (mL/min/1.73 m?) 853 = 188 90.5 + 193
Total protein (6.0-8.0 g/dL) 7204 7304
Albumin (3.3-5.2 g/dL) 44+03 44 +02
AST (1-401U/L) 257 + 83 272 £ 15.0
ALT (140TU/L) 271 +138 26.1 = 20.1
Muscle mass by DXA
Whole body lean mass (kg) 468 £ 65 340 =48
Appendicular skeletal muscle mass (kg) 199 + 32 13.5 + 22
Muscle mass by BIA
Whole body muscle mass (kg) 493 + 6.6 36.1 £ 47
Appendicular skeletal muscle mass (kg) 22133 153+ 25
Fat mass by BIA
Fat mass (kg) 19.6 £+ 5.7 225+ 68
Fat percent (%) 269 +57 364 £63
Data are expressed as the mean + SD. BMI, body mass index; WC, wnls( artumlervnoe SBP, systolic bl
DBP, diastolic blood p WBC, white blood cell; FPG, fasti se; LDL, low-d
HDL, hlgh—densnl) I|popm(cm BUN, blood urea nitrogen; eGFR, estimated glomerular filtration rate; /
DXA, dual gy x-ray absorptiometry; BIA, bioelectric

amlys-s » walues by Studmt s t-test between men and women.

3.2. Comparison of Muscle Mass Estimated by BIA with That Measured by DXA (Table 2)

The WBMM and ASMM values estimated by BIA were highly correlated with t
by DXA in the entire study group (both r > 0.97, p < 0.01). We then investigated whe
between muscle masses measured by DXA and BIA were associated with anthr
bxochemu:al parameters Using ANOVA, Lhe dnfferences in WBMM between the two

Fig.10(a)

13) ASMI
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&  Compari...s ASMI - Saved @) /O ;

Body Body Fat BMI ASMM ASMM
Weight (%) (equivalent) (kg) (kg)
(kg): & ASMI & ASMI
Body (equivalent) | (kg/m"2)
Height
(inch)
Measured Measured
through through
Izana clinical
Measuring DXA
Tape
Male
61.65; About 22.8 18.9 19.5
65.2 25% (Measured &7 & 7.1
(Measured | through
through Izana
Izana Measuring
Measuring | Tape)
Tape) ‘
Female |
54.1; About 24 12.9 12.9
60 35% (Measured & 5.7 & 5.6
(Measured | through
through Izana
Izana Measuring

Measuring | Tape)
Tape)

Izana Measuring Tape can be used to detect Sarcopeniaq,
a curse for old age people. Today, one of the calibration
samples is disclosed. You can see the comp... Read more

1g.

Look at Fig.11(a). For verification, see the following data[8].Compare it with Fig.11.
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Table 3

Demographic data of the study subjects

Male Female P-value
Age (year) 71.7+0.3 716+0.4 0.706
BMI 225402 235402 0.063
ASM (kg) 19.5+0.1 12.9+40.2 0.000
SR, o4 —_— - p—
SMI (%) 31.8+0.3 245403 0.000
ASM/HY? (kg/m) ASM L 7140.1 56+0.1 0.000
— S — —
LESM (kg) 14.4+0.1 9.8+0.1 0.000
LESMI (%) 759404 62.6+0.6 0.000
LESM/Ht2 (kg/m?) 5240.1 43401 0.000

The data is presented as mean+standard error.

BMI, body mass index; ASM, appendicular skeletal
muscle mass; SMI, skeletal muscle mass index; Ht,
height; LESM, lower extremity skeletal muscle mass;

LESMI, lower extremity skeletal muscle mass index.

Prevalence of sarcopenia

ased on the cut-off value set by the reference

Fig.11(a)
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°
<— Myself ASMI @ L :
ASMI
Body Weight (kg); ASMM SMM ASMM
Jody Height (inch) (kg) (kg) (kg)

& ASMI & ASMI
(equivalent) (kg/m"2)
Measured Measured | Calculated
through through Values as
Izana OMRON | per SMM
Measuring BIA measured
Tape Scale by
OMRON
BIA Scale
61.8; 19.0 25.7 19.5
63.5 & 742 & 7.53

Gait Speed: 1.3 m/ s

walk in 3 seconds

Covered the Dzire Car length with normal

A few days ago, | performed Sarcopenia Test on myself.
And this table shows my result. Here, you can compare
the data of Izana Tape with OMRON BIA Scale.

Fig.12
14) Blood Plasma
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Now look at Fig.13(a). For verification, see the data[9]. Compare it with Fig.13.

¢ lzanaTape Plasma Volum & O :

Body Body Fat Plasma Plasma

Weight | (%) Volume Volume

(kg); Measured | (L) (L)

Body through

Height | Izana

(inch) Measuring

approx. | Tape
Measured Measured
through through
Izana Clinical
Measuring | Method
Tape

133 ~30% 2.92 2.85

67

87,71 | ~30% 3.48 3.30

74,69 | ~20% 32 3.0

65.5; ~15% 2.98 2.85

69

67,67 | ~15% 3.05 3.05

80;74 | ~10% 3.95 3.60

12.2; ~10% 3.56 3.40

64

11.5; ~35% 2.95 3.05

67

66.4; ~30% 2.65 2.55

67

77,74 | ~15% 3.51 3.50

Subjects’ physical status & features help determine

Fig.13

Body Fat %.
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Table 2
Plasma Volume, Extracellular Waler, and Peripheral Plasma Renin Activity in Normal
and Essential Hypertensive Subjects T—
L h
Aveight Height PY ECW Renin
No. (kg) (om) (L) (L) PV/IF (ng/ml/4 hr)

Normotensive Patients

1. 73.5 171 2.85 15.2 0.231 0.44
2. 87 180 3.30 18.1 0.223 2.0
3. 74 175 3.00 16.5 0.223 1.5
4. 65.5 176.5 2.85 16.1 0.216 1.8
5. 67 171 3.05 16.7 0.223 1.0
6. 80 188 3.60 21.1 0.206 0.54
/i 72.2 163.7 3.40 18.8 0.221 —
8. 71.5 169.4 3.05 15.8 0.239 1.2
9. 66.4 170 2.55 13.9 0.224 2.5

10. 77 186.7 3.50 18.7 0.230 0.4

11. 85.5 193 3.73 21.4 0.211 —

Patients with Essential Hypertension
Fig.13(a)

15) APHV
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« 7 P &

BOYS

Age APHV Value | Experimental/

Group Measured Measured

(Years) through Value of APHV
lzana (Average value
Measuring | for 1864 boys)
Tape

6-6.9 11.9 11.9

7-79 12.5 12.4

8-8.9 12.8 12.8

9-9.9 13.2 13.2

10-10.9 | 135 135

11-119 | 13.8 14

12-129 | 14.2 14.3

13-139 | 144 14.5

14-149 | 14.6 14.6

15-15.9 | 15 14.9

16—16.9 | 155 154

17-17.9 | 16.1 15.8
- (Average value

for 734 girls)

8-8.9 " o e | 31,5

9-99 114 1.5

10-10.9 | 11.7 1.5

11-119 | 119 114

Fig.14
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Table 1. Variables representing the sample studied. \ /
~

Standing Sitting Height

Ages Weight (kg) BMI APHV MEF (L/min)

N Height (cm) (cm)
(years)
X sD X SD X SD X SD X DE X SD
e ' ’ Males \
6.0-6.9 59 267 55 1214 53 648 40 181 32 59 03 1598 381
7.0-7.9 85 259 57 1253 57 661 35 164 31 54 03 1717 454
8.0-8.9 136 304 73 1293 55 690 34 181 38 48 03 2062 359
9.0-9.9 166 345 90 1336 63 712 41 191 37 42* 04 2141 482
10.0-10.9 194 395 96 1397 69 741 44 201 40 -35* 04 2350 458
11.0-11.9 176 442 102 1443 68 753 36 211 42 30* 04 2630 500
120-129 166 440 101 1482 80 771 43 199 36 23* 05 2868* 611
13.0-13.9 199 490 107 1545 84 804 43 205 38 —15* 05 3055* 698
14.0-149 209 558* 127 1613* 77 839 49 214 41 06* 07 3294 848
150-159 211  605* 128 1656* 67 855* 46 220 41  01* 06 3442* 1023
16.0-16.9 192 599* 115 1669* 61 863* 39 215 37  06* 06 3543* 940
17.0-17.9 71 599* 95 1686* 56 870 49 211* 32  12* 08 3515* 1105
Total 1864 465 154 1494 161 781 80 203 41  -21 21 2843 942
Females

6.0-6.9 60 244 46 1187 50 629 29 174 36 -53 03 1332 456
7.0-7.9 76 257 53 1242 70 654 40 167 34 45 04 1582 361
8.0-8.9 148 308 80 1294 71 688 38 182 40 35 05 1912 433
9.0-9.9 179 335 90 1345 76 712 43 184 38 -25 06 2090 483
100109 199 366 112 1392 72 732 42 187 5.1 15 07 2267 507
11.0-119 208 443 98 1451 64 755 47 210 43 04 07 2449 585
12.0-12.9 189 455 100 1483 63 780 34 205 36 0.8 07 2600 543
130-139 219 495 110 1517 60 806 33 214 40 1.8 08 2591 621
140-149 245 525 86 1543 60 820 30 221 33 3.0 07 2694 526
150-159 235 538 93 1566 62 8.1 35 219 37 3.9 07 2759 744
160-169 218 531 78 1571 59 829 32 215 29 47 07 2694 701
17.0-17.9 69 571 97 1576 71 831 54 230 33 5.7 10 2760 773
Total 2045 446 133 1462 126 772 70 205 42 0.8 31 2443 684

Legend: H: Height; X: Average; SD: Standard deviation; APHV: Age of Peak Velocity Growth; MEF: Maximum Expiratory Flow, (* = 0.005).

The comparisons between the curves of international studies are displayed in Figure 1.
At all age ranges, the values of the curves (p50) for Spain and Italy are higher than those
tacl 2 A i LD A} L L aloc 4l 1 . 9 [~ i il Liol

Fig.14(a)

CONCLUSION

After making a comparison, it is found that the present invention ‘Izana Measuring Tape’
reproduces or measures the values that remain close to the values achieved through
established devices/methods. The unique features of Izana Measuring Tapemake it
comparatively more applicable, feasible and reliable.Its measurements can be compared with
the 3-component or 4-component model data.
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