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1. The Purpose of the Test

LT B K [ bR SR 5 A IR~ F SRR Celliant®3 AR ZF4EA 7 K
T R NS LR BB LS B A 70 IS s AT BEAL XU X & A1l PRIT 7T
Xt H G AR R A A E AT 9B 0 5T

To do the preliminary study of the effects of socks that use Celliant® technical
fibers provided by Qingdao ReY.S International Co., Ltd. on local transcutaneous
Oxygen Pressure on human the foot dorsum through the clinical research before and
after the wearing of the socks in a randomized, double-blind, and controlled way and
on improving human body’s local microcirculation.

—. Ehnbbe
2. Materials of the Test

R Celliant®Fg REFHERIFR T (AR, 23wk, XTMEAK (&, Jofk
fEDIRERR), BE IR 4%

Socks with the application of Celliant® technical fibers (for short: subjects
socks), control socks (regular socks sold in the market with no health care function),
medical tapes, etc.
=, ZRGEEMRE
3. Instruments and Equipment of the Test

FIETE 2 J AR 5 e/ AR S R E A (PF5040 TepOo/pCO,), M IR 2
B enD) ARAA], 5. PeriFlux 5000.

Single-channel transcutaneous oxygen/ carbon dioxide partial pressure tester,
(PF5040 TcpO,/pCOy)  Perimed China LTD., Model: PeriFlux 5000.
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4. Principle of the Detection
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The principle of the transcutaneous oxygen/carbon dioxide partial pressure (

TcpO2/pCOy)) tester: Through the preinstalled electric regulator, this technology uses
Clark electrode to control the temperature at the 37 to 45[01. At 451, the blood flow of
the capillary is arterialized. When the skin temperature rises, capillary expands and
the oxygen dissociation curve moves towards the right side and the spread of oxygen
from the skin into the contact liquid begins. Heating can dissolve the dead skins of
epithelial lipid layer, and improve the dispersing of gas into skin. The passed oxygen
dissolves into the contact liquid and then decreases the amount of measurable gas.
The amount of the decreased gas equals the amount of oxygen that passes through the
skin. Therefore, to test the oxygen partial pressure in contact liquid is to measure the
oxygen partial pressure in subcutaneous tissue after using the Clark electrode to heat

skin for ten to fifteen minutes.

W & £ B & oo M R X AL R R N K
FRIEAT INFA, AT A 221 R B 40 I () i g E 3, ARz i Oo/pCO, i
Fe AR AL AR . B = WA 1,

The heating parts in the measuring sensors will heat the skin under the sensors,
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which will increase the blood flow in capillary in the tissue and the passed O,/pCO,
through the skin will be absorbed by the sensors. Details are shown in Figure one.
. SEWHE
5. Methods of the Test
(—) LR

(1) The testing principles

FESINAHFCRT, BEFCE R R 32 s S R ERR s, WA R, &
BEAT AR ANA SC Ry SE i s A A (AL s B R AN A ARG 255D, DA E %
HERBEEGSINATTC. P FER S R AR S5 45 A0 56 R e er LS Of
Fo

Before the test, the researchers will ask participants about their medical history,
heath conditions and so on. And if necessary, they are asked to do medical check-ups
and other tests related to the research (such as blood routine, urine routine and blood
biochemical inspection, etc.) to find out whether the participants are fit to participate
in this research. All the investigation forms on health conditions and the original test
reports will be kept by the research institution.

A SAE I 1A, AR 2SS 2 R 7 9] 5 A R AR 52t
MR — I, BRI 60 708, [R] HE IU A 00 2 5 Ak Jay 48 B 870 R AR 4K o

After the whole screening procedures, the participants will wear control socks
and subjects socks once successively on the test day. The time for each is no more
than 60 minutes and meanwhile the changes of local transcutaneous oxygen partial
pressure at the right side of foot dorsum will be monitored.
1. Z&EF NERHE
1. The criteria for qualified participants

B 50 N

Fifty men and fifty women

TERSTE 18-25 %

Ages are between eighteen and twenty-five

REIEH (BMD fF 19-24 28], BMI=/kE (kg) /& (m®);

Body Mass Index (BMI) is between nineteen and twenty-four. BMI = weight
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(kg)/ height (m?)

Tl F B HAIE. WA RG. R R AU S L

No medical history of heart, liver, kidney, alimentary canal, nerve system,
mental disorder, and metabolic disorder, etc.

TP ER AR L L

No drug or other substance allergy history

AR AR I . 06, PRIRCIR L I

Normal blood pressure, heart rate and breathing condition shown by the physical
examinations.

2RI —F AL E A M R SR EA LR (ILEF. JR
RN IER FBR, ALT. AST fEIEH LR 1.5 f5LAP);

The tests in the year before the research include: blood test and urine test. And
the liver and kidney function is basically normal (creatinine and urea nitrogen does
not exceed the normal limit and ALT and AST are within 1.5 times more than the
normal limit).

ToAN R ST R i, X iy 79 Jo) R X 390 1) AR e FH A 245 K 25 ks A
I BT B EOR

No bad habits or hobbies. And two weeks before the test and during the test,
there is no taking of any drugs or drinks that contain alcohol or caffeine;

H IS Ik 252 R A R

Voluntarily participate in the test and sign the informed consent form.

2. ZREHRRARHE
2. The criteria for unqualified participants

FEPFIAITERE GO B O MERER, RIERE, A RGER
LM )

The main organs have organic diseases (such as liver, kidney, cardiovascular
disease, metabolic disorder, nerve system disease, and other chronic disease);

WP, Sk

Regular headache or dizziness



US4 i > 130mmHg F1/88 £7 5K [ >90mmHg # ;

Systolic pressure>>130mmHg and/or diastolic pressure>90mmHg;

A AR o7 BB PR B s

Persons allergic to substances or have skin allergies;

A A A B R B S I A 5T

Hemorrhagic disease or bleeding disorders;

YR

Drug abuse;

RESH L W

Smoking or drinking alcohol;

AR AR T ELR

Serious disease history within half a year;

E=AH WSk i

Donating blood within the last three months;

1 =A H NS HAl 251l R 1k 56 %

Participating in clinical tests of other drugs within three months;

=R 2 X6 1 e P 3 At A A 259

Persons who take any other drugs three days before and during the test;

HBV. HCV HiJR AP

Positive to antigen of HBV and HCV;

HIV HUiARAVEH ;

Positive to antibody of HIV;

(=) RiEskhdi

(2) Detailed Procedure of the Test

FEE R IEARAE RS2 AT B R AR 5, S 15-20min APRESFRE
Ja, BT MR RO RENE, JHd.

After the qualified participants have signed the consent form, they will rest for a
period of 15 to 20 minutes until they are calm. Their temperature, blood pressure and

heart rate will be tested and the test results will be recorded.



WEEHLT, 32 E L5 B AR Z AR, HEATA M2 REE R 4A
I3 BRI 45 73f, PSR 22 8] B S B0 AS U (B R 15 70+ e SXof SRR Hh 00 45
JERHAT AR T A0 R A, IR

On the double-blind test, the participants will wear control socks and subjects
socks successively. The monitoring time for the local transcutaneous oxygen partial
pressure at the right side of the foot dorsum is 45 minutes for each. The time between
the monitoring of two kinds of socks should be 15 minutes. After the monitoring of
control socks, the temperature, blood pressure, and heart rate of participants should be
measured and recorded.

X IR S 2l s e e, ZREIRE 15 2dh)a, BT &JE — IR
NS =i0] 21 S S TRET

After the ending of the monitoring of the control socks and subjects socks,
participants will rest 15 minutes and then their temperature, blood pressure and heart
rate will be measured and recorded again.

(=) By ITE

(3) Data processing methods

ZARE 700 AN IRAR K G, AT 8 AL R — AL R A4 B 8 0 T B
S, WD Ry 45 0, PR T R BGRE 2 IR T B E (&
2) VBB st R & B oy oA (B2 mmHg), SR BRI 3R U7 2 70 Hrnt 4
PEBEAT G b

To monitor the dynamics of local transcutaneous oxygen partial pressure at the
same spot of foot dorsum when the participants wear control socks and subjects socks
respectively for 45 minutes, then the average of data under the stable state of both
kinds of socks (Figure 2) will be used. Local transcutaneous oxygen partial pressure
value (unit mmHg) will be used for analysis and data will be analyzed by using single

factor variance analysis.
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Figure 2 The collecting of dynamic data of local transcutaneous oxygen partial
pressure

DI 1 Do FRARAG A X sk & r I I) 5 R A B hp s X 80, Bos BfE
NIEIX 28 J S o e sh A HUE X ME s X8k 2 932 iR AR A X3 (I A i ) s £
JE B — BB hR R XD, BoRBUE Y X 5 A7) IS sl S EUME R M .

Area one is the stable section of the control socks test (In the figure, the time
before the stable section is marked with color.). The shown figure is the average of
the dynamic values of local transcutaneous oxygen partial pressure of this area. Area
two is the stable section of subjects socks test (In the figure, the time after the stable
section is marked with color).The shown figure is the average of the dynamic values
of local transcutaneous oxygen partial pressure of this area.
6. The Result of the Test

(=) ZRKEEMNBHEINERBLRHERESTENER

(1) The impacts of subjects socks and control socks on local transcutaneous
oxygen partial pressure at foot dorsum

ZREFEXZAKE, W 45 o8, EELRTELZADEN
(73.28+14.93)mmHg; SZH FHEXNBIKSE, Wl 45 7080, EH RIS KA 5
JEN (62.60+15.69) mmHg (3R 1), JZEF ML H: PIFER T X AR R 45
WA A T 25 (BR 2). #b— B EAraE R BN, Sl S0 K



FAEL, SRR AR L 7 AL JR R 22 B S 70 IS e i LA il e 2% 2 5 (P<<0.01,
® 3), AR SR RARAREL, RN (R B, AT AT RS e AR R Ak
2Ry .

The participants wear subjects socks and then researchers monitor the local
transcutaneous oxygen partial pressure at foot dorsum for 45 minutes. The result is
(73.28+14.93)mmHg. The participants wear control socks and then researchers
monitor the local transcutaneous oxygen partial pressure at foot dorsum for 45
minutes. The resultis (62.60+15.69) mmHg (Table 1). Homogeneity of variance of
local transcutaneous oxygen partial pressure at foot dorsum of two kinds of socks is
shown (Table 2). Further variance analysis shows that compared with control socks,
subjects socks’ impacts on local transcutaneous oxygen partial pressure at foot
dorsum has significant difference (P <<0.01, Table 3). This demonstrates that
compared with control socks, subjects socks within the monitoring period, can better
improve the local transcutaneous oxygen partial pressure at foot dorsum.

R LFR T AR AL TS A JR A e B 4800 T () B i ik

Table 1 The data of the local transcutaneous oxygen partial pressure at foot dorsum of
two kinds of socks

. : s s IET 95%EAF XA
2H 5 N YME PrfEZE bRiER = I
PORIERTS 100 62.60 15.69 1.57 59.49 65.72
SRR 100 73.28 14.93 1.49 70.32 76.24
M 200 67.94 16.19 1.14 65.68 70.20

95% confidence
interval of the mean

Average Standard Standard

Groups N value deviation Error lower Upper
. limit
limit

Control 100 62.60 15.69 1.57 59.49 65.72
socks

Subjects

100 73.28 14.93 1.49 70.32 76.24

socks
total 200 67.94 16.19 1.14 65.68 70.20




R 2 PIRIRR T N2 T AL JR i 2 B S8 o0 T g 22 55 PR AR
Table 2 Homogeneity of variance of local transcutaneous oxygen partial pressure at
foot dorsum of two kinds of socks

Levene 41t & dfl df2 T
0.454 1 198 0.501

Levene statistics dfl df2 Significance
0.454 1 198 0.501

R 3 PR N TS AL R ER A B 0y TR ) R 3R T 2 e
Table 3 Single factor variance analysis of local transcutaneous oxygen partial pressure
at foot dorsum of two kinds of socks

P 7 df Y7 F o E
Al 5697.568 1 5697.568 24.284 0.000
HAN 46455.626 198 234.624
%4 52153.194 199
Sum of df Mean F Significance
squares square
Among groups 5697.568 1 5697.568 24.284 0.000
Within groups ~ 46455.626 198 234.624
Total 52153.194 199

() REHNTANERBLREHEZRETENERMETFERINZRT
i
(2) Whether there is gender difference of subjects socks’ local transcutaneous
oxygen partial pressure at foot dorsum

LZ RS RAE BEEELRHEEAS EHER

1. The impacts of two kinds of socks’ local transcutaneous oxygen partial

pressure at men’s foot dorsum

RAMEER, FE2RE FEWWE, I 45 obl, 2R RIS
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A RN (72.06+£15.73)mmHg; A& FEXN ARG, Wil 45 7080, EE4R
L R A3 RN (61.65£16.65) mmHg. 77 Z5-HERGIGF1: Widpsk 75t B 2y
Wb REREE RS o IR T 22551 (3R 50 iE— BT Ea i a R R, Zilbk 5 Xt
RERRAREL, Ho T IV 2 AR B R o IS I A A R 25 72 7% (P<<0.01,
®6), AR E X MAELL, "I AIR m E Ab B A T .
Statistics in Table 4 shows that after the male participants wear subjects socks
and then researchers monitor the local transcutaneous oxygen partial pressure at foot
dorsum for 45 minutes, the result is(72.06+15.73)mmHg. After the male participants
wear control socks and then researchers monitor the local transcutaneous oxygen
partial pressure at foot dorsum for 45 minutes, the result is (61.65£16.65)mmHg.
Homogeneity of variance of local transcutaneous oxygen partial pressure at men’s
foot dorsum of two kinds of socks is shown (Table 5). Further variance analysis
shows that compared with control socks, the subjects socks’ impacts on local
transcutaneous oxygen partial pressure at men’s foot dorsum has significant
difference (P<<0.01, Table 6). It demonstrates that compared with control socks,
subjects socks can better improve the local transcutaneous oxygen partial pressure at

the men’s foot dorsum.

R 4 PIAART I ER T AL R R B 3 T 5 T Y B ik
Table 4 Statistics of the impacts of two kinds of socks’ local transcutaneous oxygen

partial pressure at men’s foot dorsum

WER 95% B=X[A]

A N HE hrdEE RRrER

TR FR

XTHEEE 50 61.65 16.65 2.35 56.92 66.38
T 50 72.06 15.73 2.22 67.59 76.53
SE 100 66.85 16.94 1.69 63.49 70.22

Average Standard Standard 95% confidence interval

Groups N ..
p value deviation Error of the mean
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lower limit Upper limit

Control 50 61.65 16.65 2.35 56.92 66.38
socks
Subject . 72.06 15.73 2.22 67.59 76.53
s socks
total 100 66.85 16.94 1.69 63.49 70.22

R 5 PIRIRRTX5 M 2 T AL R 2 B S o T R (4 5 22 5 PR AR 6
Table 5 The homogeneity of variance test of the impacts of two kinds of socks’ local
transcutaneous oxygen partial pressure at men’s foot dorsum

Levene 4iit & dfl df2 wEM
0.102 1 98 0.750
Levene statistics dfl df2 Significance
0.102 1 98 0.750

R 6 WA AL T AL R ER A B Sy TR i B 3R T 2 e
Table 6 single factor variance analysis of local transcutaneous oxygen partial pressure

at men’s foot dorsum of two kinds of socks

. Mean »
“E5 A df F N e
square
2H [A] 2708.578 1 2708.578 10.326 0.002
HAN 25705.992 98 262.306
%4 28414.570 99
Sum of Mean
df F Significance
squares square
Among groups 2708.578 1 2708.578 10.326 0.002

Within groups  25705.992 98 262.306

12



Total 28414.570 99

3. RN AN Lt BT AR HEEE D KR
3. The impacts of two kinds of socks’ local transcutaneous oxygen partial
pressure at women’s foot dorsum

R TEHERR, LA ETEZWWE, W 45 08, ERALRELK
EITIEON (74.50£14.17)ymmHg; SZARE FHEXMARE, B 45 08, LHLR
By RN (63.56+14.79) mmHg. J7 2RI AT AR TX) otk 2 1
Wb REREGE RS o IR T 22551 (B &) it — BT E T R o, SZildk 5 Xt
RERRAREL, Ho T oM 2 W AL SR B SR o IS e B AR 25 %2 7% (P<<0.01,
®9), AR E X EMARLL, WA A PR i e b B SRy T

Statistics in Table 7 shows that after the female participants wear subjects socks
and then researchers monitor the local transcutaneous oxygen partial pressure at foot
dorsum for 45 minutes, the result is(74.50+14.17)mmHg. After the female
participants wear control socks and then researchers monitor the local transcutaneous
oxygen partial pressure at foot dorsum for 45 minutes, the result is
(63.56+£14.79)mmHg. Homogeneity of variance of local transcutaneous oxygen
partial pressure at women’s foot dorsum of two kinds of socks is shown (Table 8).
Further variance analysis shows that compared with control socks, subjects socks’
impacts on local transcutaneous oxygen partial pressure at women’s foot dorsum has
significant difference (P<<0.01, Table 9). It demonstrates that compared with control
socks, subjects socks can better improve the local transcutaneous oxygen partial

pressure at women’s foot dorsum.

KT WA M AL R AR B 3 T S T B A
Table 7 Statistics of the impacts of two kinds of socks’ local transcutaneous oxygen

partial pressure at women’s foot dorsum

An N HE ARdEE WRdER MER 95% B SIXIE
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R EIR

XTHERK 50 63.56 14.79 2.09 59.36 67.76
AR 50 74.50 14.14 2.00 70.48 78.52
MEC 100 69.03 15.41 1.54 65.97 72.09

Average Standard Standard 95% confidence interval
Groups N

value deviation Error of the mean
lower limit Upper limit
Among
50 63.56 14.79 2.09 59.36 67.76
groups
Within o0 2 55 14.14 2.00 70.48 78.52
groups
10
Total 69.03 15.41 1.54 65.97 72.09
0

R 8 PIRIIR X L T AL JR 2 B S8 o0 TR R 4y 22 5 PR AR 6
Table 5 The homogeneity of variance test of the impacts of two kinds of socks’ local
transcutaneous oxygen partial pressure at women’s foot dorsum

Levene 41t & dfl df2 T
0.102 1 98 0.750
Levene statistics dfl df2 Significance
0.102 1 98 0.750

R 9 WA LT AL R ER A B Uy TR K B 3R T 2 e
Table 6 Single factor variance analysis of local transcutaneous oxygen partial pressure

at women’s foot dorsum of two kinds of socks

“E5 A df il F M

2H [H] 2992.528 1 2992.528 14.299 0.000
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HN 20509.696 98 209.283

pet g 23502.223 99
Sum of Mean
df F Significance
Squares square
A
mong 2992.528 1 2992.528 14.299 0.000
groups
"
Within— 209,696 98 209.283
groups
Total 23502.223 99

4. MR T BEELEREE LR HEERE D KR
4. The impacts of two kinds of socks’ local transcutaneous oxygen partial
pressure at men’s and women’s foot dorsum

38N, BRI G IEAMAREL, ARx T A A, RE AL RS
B ISAPERUE B ZE SR, BB M LIRSt I L BEEER . IR
AR T NAK R 218 AL SR B e B S0 IS RIS, FF el 22 IR B 2250 45 R an
4, ZpON T BV R ke B R m L R W AL R A A I, EJEME
T ZE S o

Statistics in Figure 3 shows that although compared with control socks, there is
difference of subjects socks’ impacts on local transcutaneous oxygen partial pressure
at men’s or women’s foot dorsum, however the difference between the impacts on
men’s and women’s are not significant. It shows that there is no gender difference in
the impacts of subjects socks’ local transcutaneous oxygen partial pressure at men’s
or women’s foot dorsum. As shown in Figure 4, subjects socks can significantly
improve local transcutaneous oxygen partial pressure at both men’s and women’s foot

dorsum, and there is no gender difference.
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Figure 3 The comparison of difference between two kinds of socks’ local

transcutaneous oxygen partial pressure at men’s and women’s foot dorsum  (n=50)
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Figure 4 The impact of two kinds of socks’ local transcutaneous oxygen partial
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7. Discussion

pressure at men’s and women’s foot dorsum (n=50)
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el 70 GRS C 4 AR R BRI MR I 2 #U T Jridiz —1Y, HARR
0 Bk T IR G ER PN B ARG 32E 1M S e Jo) BRI s BV 1 O 2
—FPERVE TR, TO O RO RO R AR ) B B O ORI, AR
ORAE AL ANIFR], SRIATN), 55 ORLAE TSR R TS 24 R 505 1 FH R EEAT A R £
VPN, T2 By S TR PRI Ml S R SR A PR AS o A IR F A 3 5
PeriFlux 5000 %Y FLETE 22 7 800 Ik / —S80HK 53 He il 3E A% (PF5040 TepO,/pCO,)
XH B ¥k HEr R 5HF R AR SRS celliant®@BEARLF4E 1) T B 32 1k
A A Ja NAR R BB 2 R e AT R, 0 FL s N A4 R R A A4 I AT 1728
I

The measuring of transcutaneous oxygen partial pressure (TcpO,) is a
technology to reflect capillary’s blood flow. Since thel870s, it has become one of
classic methods to evaluate noninvasive blood microcirculation. It can well reflect the
microcirculation state of lower limb blood vessel especially that of the skin beneath
the ankle, which further reflects the peripheral artery perfusion situation. It is an
important method that is easy to operate and has no invasive diagnosis at detecting
capillaries. And there are documents which show that relative health-care products
like topical agent, daub agent, dress materials and others can fulfill their function by
improving micro circulation and transcutaneous oxygen partial pressure can relatively
well reflect the local microcirculation state. This research uses a single-channel
transcutaneous oxygen/carbon dioxide partial pressure tester, (PF5040 TcpO./pCO») .
model of PeriFlux 5000, generated by Perimed China Ltd to test the impacts on local
transcutaneous oxygen partial pressure at the foot dorsum of subjects socks that
adopts Celliant® technical fibers provided by Qingdao ReY.S International Co.
before and after wearing them. The purpose of the preliminary research of Celliant®
socks’ is to improve the human body’s local microcirculation.

AR & TR Tl BRIl bk < T B LB A, o 20 (3t SR HE Bk PR F e —
BIEY, JEIEH R G rh BRI AR R Th e SR N AR B Al SO JIE i s 7 A
RERF LR e HE I B A5 3 B I AL 23, 06 75 SE B A0 20 I B A I AN 5
Co B 20 [R] 2 ) B A2 Bl K B AT 35 — 1 B2 —OETE, Pt DME R 2 1

-
-
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FEAAE IR L M Ay N A P 565 0 D)

Microcirculation refers to the blood circulation between the arterioles and micro
vein. It is the only channel™ through which cells provide oxygen and eliminates waste
and is the basic structural and functional unit in the microcirculation system. Only by
cardiac contraction, the human body can’t directly pour blood into cells of all organs
of the body. It has to rely on the asynchronous (with the heart beat) self- discipline
movement of capillaries of microcirculation part to adjust or pour the blood into
organs for the second time. Therefore, in the medicine field, microcirculation is

compared to the second heart”! of the human body.

BB S IR AR, G AR gz, AR (LR JREA. L
MR MEREANMSR S5 W, BEE LTHY, R Chn s I 255 50 /N
R Rl BB PGk D) e E T AAE IR 5 AR S AT AN T 23 B, FEAS[E] 19
W E PRI U RN TR R 5 & A B 8. R 7 R R — P I
I, AP AR R FiE AR P A e S st AR R HERR,  FA R R A LYY, i
WAL HRSHMB PR E O B . B siME /58, [F2 HIlR
RS R ROIRT . RRE NS IR . NARTERE IR T IR ZS 23 [ 15 1
THHTEE), SIENUAIEEN I ST LR, WG A E IR, 25 5 S8
TEFRIRAS R, I8 B 55 T g Zh A5 o B IR A BB A7 AN 20 T g B Al
A2, ARE BB AT AR T AR BOIRAS, BRI 5 =) 5 4 2R 28 B
e, WA SR EAT . AR SR, BRI, B EE
Ve AT MRS, RATE DA SO, oK SHEE, ™EMIE
MRS H R AT ORI Bk R0,

With the increase of exercise load, the velocity of microcirculation slows,
metabolites (lactic acid, urea nitrogen, creatine, segments of cells and others)

6] and local edema appears (such as increase of

accumulate, osmotic pressure rises
crus’s girth, and acra edema brought by intensive training). Because of the integrity of
microcirculation and the organs of the body, microcirculation maintains its uniformity
with organs in the form of its smallest units. When the degree of tiredness further
increases, the slowing of microcirculation can’t eliminate metabolic wastes out of the

body in a timely manner, electrolyte disorder occurs'”), and the accumulated toxin will
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negatively affect the central organs, heart, brain, lung, kidney and motor nerve system,
which leads to decreased sensitivity, lagged response, declined physical strength and
tiredness, etc. If the human body exercises under the situation of microcirculation’s
abnormal state, it will accelerate the body’s tiredness, damage the microcirculation
structure, easily cause the abnormal microcirculation state, and lead to exercise
injuries™. Although microcirculation itself is under no influence of the heart’s energy
and heart rate, it can affect the body’s heath anytime. To a lower degree of damage, it
affects the health of local tissue and organs, like acra cyanosis due to the lack of
oxygen. When the inner temperature remains high, osmotic pressure rises. And the
increase of capillary’s permeability can facilitate the seepage. If it occurs at the
pericardial area, it will press the heart and laryngeal edema will lead to suffocation.
And the serious microcirculation malfunction will even lead to shock, coma and even
death.

HWRLBEHL B XRAIG RS T TR Y], M celliant®F AL 4E K L AE
PESZARIR S KA B, AT E R IR T MR 2 I R BRI I
I B LA 72 7 o IR BRI 32 AR AT RE e B A4 2 1 AL R PR O B 24 2t
A NARP= RN . SUEFEIRy, KB SCERIE, a3 R eE A B e stk
WA LVE TRV BN P R A e, A B T IR R RE, KB ST, o
fi S AL, X ABHIR L celliant®F AR L4k () T REIE SZ AR MK A 7] RE(2 ik A A4 55
IR, (HIX— S50 7 8k — 20 1 SEgs i LASGIE .

After the research done in a randomized, double-blind, and controlled way, it shows
that compared with control socks, subjects socks adopting Celliant® technical fibers
can significantly improve local transcutaneous oxygen partial pressure at the foot
dorsum in a stable state, and there is no gender difference. This shows that this kind of
subjects socks may improve the local microcirculation at the foot dorsum and thus
fulfill their health care function for the human bodies. Meanwhile, much literature
shows that the improvement of microcirculation is helpful to promote the nutrient
supply and the exchange of metabolic products of normal human bodies, improve
physical strength, alleviate tiredness, and strengthen the body. And this also implies
that functional subjects socks adopting Celliant® technical fibers may be helpful for
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the recovery of the body from tiredness. However, this waits for further testing.
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Bi 1. 32l o AR T 2 19 AL SR B B AR 0 IS B
Attached table 1 Statistics of two kinds of socks’ local transcutaneous oxygen partial

pressure at the foot dorsum

ZARE 2 [ H ok (mmHg)
Xof HE A TRAERR
1 61.96 70.84
52 61.96 70.84
%3 82.23 89.80
34 55.46 66.41
%5 55.46 66.41
%6 55.96 71.48
%7 94.45 102.16
% 8 74.98 81.90
%9 51.79 54.14
%10 60.37 68.16
%11 75.35 91.23
512 74.44 77.67
%13 68.31 79.83
%14 61.76 75.00
P15 87.04 88.88
% 16 20.34 28.99
17 45.03 52.10
%18 72.89 77.49
519 54.23 88.50
%20 43.71 51.69
%21 89.86 92.15
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%22
% 23
%24
% 25
% 26
% 27
% 28
% 29
% 30
% 31
% 32
%33
% 34
%35
% 36
% 37
% 38
% 39
% 40
3 41
% 42
% 43
T 44
B 45
% 46
% 47
% 48
% 49
% 50
71
72
73
74
75
76
77
7 8
%9
7 10
%11
% 12
713
% 14
715

30.57
86.13
62.78
34.12
78.21
74.11
79.04
62.69
49.96
77.03
62.91
61.07
71.51
62.23
66.90
36.24
56.20
66.70
31.07
56.11
23.05
58.44
57.07
67.74
71.04
71.61
63.72
72.05
44.60
51.23
23.59
77.67
43.08
59.09
52.43
77.62
40.36
81.28
83.12
50.08
58.35
60.92
60.92
74.61
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39.95
90.31
68.46
48.75
110.67
82.15
86.45
72.92
57.42
89.04
66.63
73.94
82.96
73.47
76.41
66.17
72.76
75.96
53.22
63.21
46.08
59.21
64.88
82.70
71.74
77.97
74.54
75.73
53.55
66.74
43.67
104.09
62.73
59.27
58.85
87.22
47.54
83.22
107.13
90.62
69.55
61.14
61.14
79.80



%16 74.61 79.80

17 77.91 81.54
718 79.52 82.02
%19 68.65 72.30
20 58.95 72.52
7 21 56.21 67.17
722 56.21 67.17
1 23 50.82 65.69
7 24 74.12 83.87
25 64.98 73.80
7 26 58.97 64.33
127 75.91 81.59
128 71.37 80.17
1 29 42.46 76.76
% 30 76.51 84.36
% 31 93.71 97.99
32 61.40 68.83
% 33 93.71 97.99
% 34 67.06 73.86
% 35 51.67 73.30
% 36 48.70 64.07
1 37 56.80 68.06
7 38 35.17 35.29
% 39 58.64 71.97
1 40 65.18 75.25
7 41 72.52 83.62
0 42 68.65 96.98
7 43 54.46 62.03
7 44 70.10 81.39
7 45 79.25 84.27
7 46 62.34 66.95
47 38.99 72.88
1 48 75.37 79.19
7 49 62.78 71.71
% 50 79.85 83.51
Participants transcutaneous oxygen partial pressure (mmHg)
control socks subjects socks/ health -care

socks
Male 1 61.96 70.84
Male 2 61.96 70.84

Male 3 82.23 89.80
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Male 4
Male 5
Male 6
Male 7
Male 8
Male 9
Male 10
Male 11
Male 12
Male 13
Male 14
Male 15
Male 16
Male 17
Male 18
Male 19
Male 20
Male 21
Male 22
Male 23
Male 24
Male 25
Male 26
male 27
Male 28
Male 29
Male 30
Male 31
Male 32
Male 33
Male 34
Male 35
Male 36
Male 37
Male 38
Male 39
Male 40
Male 41
Male 42
Male 43
Male 44
Male 45
Male 46
Male 47

55.46
55.46
55.96
94.45
74.98
51.79
60.37
75.35
74.44
68.31
61.76
87.04
20.34
45.03
72.89
54.23
43.71
89.86
30.57
86.13
62.78
34.12
78.21
74.11
79.04
62.69
49.96
77.03
62.91
61.07
71.51
62.23
66.90
36.24
56.20
66.70
31.07
56.11
23.05
58.44
57.07
67.74
71.04
71.61
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66.41
66.41
71.48
102.16
81.90
54.14
68.16
91.23
77.67
79.83
75.00
88.88
28.99
52.10
77.49
88.50
51.69
92.15
39.95
90.31
68.46
48.75
110.67
82.15
86.45
72.92
57.42
89.04
66.63
73.94
82.96
73.47
76.41
66.17
72.76
75.96
53.22
63.21
46.08
59.21
64.88
82.70
71.74
77.97



Male 48

Male 49

Male 50

Female 1

Female 2
Female 3

Female 4
Female 5

Female 6
Female 7
Female 8

Female 9
Female 10
Female 11
Female 12
Female 13
Female 14
Female 15
Female 16
Female 17
Female 18
Female 19
Female 20
Female 21
Female 22
Female 23
Female 24
Female 25
Female 26
Female 27
Female 28
Female 29
Female 30
Female 31
Female 32
Female 33
Female 34
Female 35
Female 36
Female 37
Female 38
Female 39
Female 40
Female 41

63.72
72.05
44.60
51.23
23.59
77.67
43.08
59.09
52.43
77.62
40.36
81.28
83.12
50.08
58.35
60.92
60.92
74.61
74.61
77.91
79.52
68.65
58.95
56.21
56.21
50.82
74.12
64.98
58.97
75.91
71.37
42.46
76.51
93.71
61.40
93.71
67.06
51.67
48.70
56.80
35.17
58.64
65.18
72.52

25

74.54
75.73
53.55
66.74
43.67
104.09
62.73
59.27
58.85
87.22
47.54
83.22
107.13
90.62
69.55
61.14
61.14
79.80
79.80
81.54
82.02
72.30
72.52
67.17
67.17
65.69
83.87
73.80
64.33
81.59
80.17
76.76
84.36
97.99
68.83
97.99
73.86
73.30
64.07
68.06
35.29
71.97
75.25
83.62



Female 42
Female 43
Female 44
Female 45
Female 46
Female 47
Female 48
Female 49
Female 50

68.65
54.46
70.10
79.25
62.34
38.99
75.37
62.78
79.85

96.98
62.03
81.39
84.27
66.95
72.88
79.19
71.71
83.51
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