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Title: The Research, innovation and Development of Multi-Functional
Protective Clothing for Hem dialysis
Abstract:

In recent years, with hem dialysis being increasingly popular, in
order to reduce the suffering of patients, protect patient privacy and to
improve the efficiency of the treatment of hem dialysis, the author
actively explore the effective methods to fix central venous catheter of the
blood dialysis patients. We develop a kind of hem dialysis multifunctional
protective clothing.

Based on theoretical study and document research, with the
combination of theory and practice, the author actively entered the
three-A hospital to practice for several times. Based on clinical research
and investigation, under the guidance of some experts, the protective
clothing was improved. Finally, a kind of multifunctional protective
clothing with functions anti-falling of catheters, aid therapy and
prevention of Uremic complications in hem dialysis is designed.
Combined with rehabilitation medicine, nursing, polymer science in
pharmaceutics and essence of traditional Chinese medicine, the function
have been extended to caring and curing of hypertension patients, to
which special research is carried out.

This design has been on probation and clinical application, receiving
great deal of support and compliment from the hospital. The Chinese
Patent Office has already receipted the application and will send the

certificate in December, 2016.

Key words: hem dialysis; uremia; hypertension; multi-function;

protective clothing;
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1. Subject research background
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End-stage renal failure is commonly known as uremia which is not an
independent disease but a common clinical syndrome of different kidney diseases and
a syndrome of a series of clinical manifestation when chronic renal failure develops to
ending stage.
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Hem dialysis, referred to as HD, a common phrase that is called the artificial
kidney, kidney dialysis, is one of the types of blood purification technology, using
instruments and equipment to lead to patients with blood in vitro, and then, lead back
to the body after a certain process to remove the body of certain metabolic waste or
toxic substances!!!. Maintenance hem dialysis is a safe, effective and alternative
method for the treatment of end-stage renal failure (uremia) patients(?!,

In recent years, with the development of hem dialysis technology, many patients
have the hope. The author found that the process of hem dialysis care needs to be
improved when she visited some relatives and friends who were receiving hem
dialysis treatment in the hospital. By requiring the massive literature material,
consulting professional for guide and combining social practice in hospitals, the
author put forward his own idea of nursing care for hem dialysis technology, mainly




the hem dialysis catheter maintained and fixed, then developed a new type of
multi-functional protective clothing, a set of simple structure, convenient operation
and easy to change medicine so that patients can effectively prevent catheter slippage
happened.

2. FFEENE

2. Existing problems

2.1. B 5 RIVIR

2.1. General hospital gown

2.1.1. GER BRBERA

2.1.1. Easy to catch a cold and expose the privacy
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Ordinary patient clothing is like household to take. Every time check, patients
must be off his hospital gown, exposing bare chest and back. To do that, the first is a
waste of time being off and wear, and easy to catch a cold; second is easy to stumble
the other device of to the body, such as puncture needle; the third is exposing the
privacy.

2.1.2. 38 5

2.1.2 Pressure vessel access
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Patients who have uremia are dressed in ordinary patient service, with the
sleeves being rolled up to the elbow joint. So the accumulation of the sleeve will
cause compression of vascular access 1. Because the catheter is not connected to the
body, the patient may be pressed to the catheter while turning over or moving the
body, thereby affecting the vascular access.

21.3. RERFRE GM%E, mEESBREW
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2.1.3 Catheter and the puncture needle is easy to fall off and can

endanger life sometime.
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Because of the body moving, uncontrollable muscle twitching and other reason,
patients may move catheter accidentally, leading catheter loose or fall off and will not
only affect the normal hem dialysis, but also again put tube of increasing patients'
pain and economic burden.

FRFE, KFBFRH DR SE0CEBER LR T, B R
BURAN. R TIOR3, Sl ik o il et i v mag e . ik 25 5 )
FERAE, 45 B W RO AR, JF BB N i AR &R, T3
B LT T3 BURBE SN UL, 7 A T e R R A

Pulling the catheter can lead to the puncture needle fall off. Most critically ill
patients often changing posture, or the sudden appearance of a low sodium,
hypotension and in tic cause dynamic venous puncture needle off and bleeding and
hematoma complications, bring great pain and fear to patients and increase the
workload of medical care staff. Due to the catheter off and the patients not being
timely to do hem dialysis, severe cases may also affect the life of patients.

2.2. AHIFT T B MLE R 5K

2.2. Individual New Design of Hem dialysis patient clothes

2.2.1. HRIE BRI RS Bk

2.2.1 Such patient clothing design has very little information
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After finding the problem in the hospital, through consulting relevant professional
books in the library and on Internet, trying to find related information of hem dialysis
patient clothes, especially the relevant materials to prevent hem dialysis catheter
protective clothing fall off, the author learn a little information of the hem dialysis
patient protective clothing and there is almost no this kind of product literature
particularly any information of preventing hem dialysis catheter protective clothing
falling off.




2.2.2. BLA KL R AR IRAF7E B FE

2.2.2. The existing defects of hem dialysis patient protective clothing
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The several kinds of protective clothing that the author found, which were
designed some values, can avoid catching cold or exposing patients’ privacy. But for
the most important function to prevent catheter loss, it is not described in the design
of protective clothing. The overall design, being a single function, does not have the
detection of body temperature, enhance immunity or other functions. Of course, their
design is taken out of the first step, but also from the perspective of medical personnel,
to be a clinical investigation, experimental design, it is worth learning from.

3. WREX

3. Research significance
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According to the above situation, these kinds of hem dialysis patient protection
clothing design have very little information and the existing have many defects.
Visible, it is very necessary to research and design a set of simple structure,
convenient operation, easy dressing, effectively prevent the occurrence of catheter
slippage of novel multi-functional protective clothing.
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Research and Development
1. ®&iHTIE

1. Experimental Methods

RIBUE ), N — DR BT R T ATH B0 TR —
i& T MBENTHOR B 2 DhRE IR i - & /5 B —F R T B 5 ik B AT RE 2 1
2 BENNGIT 2, CIAB“Z IR IESR. Pl X4 AE T B AR
A AL BRI B PRI AR, T2 R BRI B AR R R ik, &
PIRREZGRE, JFRIE RS N RN, 4G eEmis e, SGa/3 s
DWET

AR ORI AR A i R T 0 P SR . SR RANIL gL . AR, 28
EHRICHR WAL oK AT EERIRAR MR, 1S E B2 ST el
PR AR AR OB R USGRER Zafad, Wit i 5 B w5 KAE N
MRy E, JFEG T IHRIIR B

Bt PEIA R 2 B B DRI IR AN AR, 5.2 10 JE H A8 48 e O OB KT
rdn, i HiE WIS E LT . RO/ IR . B SE A se
Bl e, RMEHEGE 2R EYE, 27, NSRS .

After finding existing problems, the next step is rigorous experiment. The
experiment aims to develop a kind of multifunctional protective clothing. It needs to
be light enough for treatment. However, it does not mean that any useful function is
applied to our protective clothing. It should be based on the special requirements of
uremia patients. In accordance with massive amounts of medical data and suggestions
from medical workers, a design program is completed.

It is not too difficult to design protective clothing with a lot of parts, while the
value will be reduced due to its useless functions which increase the cost for patients.
Therefore, protective clothing should design with multi-functions based on
convenience and economical. It needs careful thought in all directions and practice.

1.2. thRhEEE

1.2. Material selection

1.2.1. 1§45
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1.2.1 Cotton
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The author considers that the cotton is not easy to cause allergies, and the
texture is soft and comfortable, so the first thought is to choose cotton sewing short
sleeved protective clothing. After trying on cotton, which is not flexible and
inconvenient operation, so I have to find another material.

1.2.2. R
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1.2.2. High elastic fiber cloth

The author considers that chemical fiber fabric is durable, also easy to take
care of and has the anti crease property, so the idea is changed into a high elastic fiber
fabric. But after trying on, because of airtight, the feeling is not comfortable, this
material is denied again.

1.2.3. B AG
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1.2.3. High elastic pure cotton cloth

The author combines the experience and lessons in the choice of two materials
before and consult professional personage. Finally, I decided to use high elastic cotton
cloth to make short sleeved protective clothing. After trying on, this material is fabrics
and comfortable, breathable, both increasing patient comfort; At the same time, the
elastic effect of this kind cloth is meeting the needs of anti-shedding protective
clothing and can effectively fixed neck, subclavian catheters.

1.3. HIEER
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1.3. Make flapper

In order to reduce the patients wearing clothes and off, and easy to be observed
and maintained, the author design a valve in the chest part, install zip. When operating,
the nurse can pull zipper and open the valve directly, it is not only having the
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advantages of convenient operation, also protecting the privacy of the patient and
avoiding catching cold in the patients.

1.4. WinEEREE
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1.4. Add a fixed device

In order to prevent the central venous catheter slipping, it is important to design
the fixed material.

Select the sewing 2 strips of cloth and tie catheter to be fixed, after the experiment,
it is found cloth being tied too loosely and not easy to make the firm fixation of the
catheter. Also when tied too tightly, it is easy to compress the vessel. This program
needs to be adjusted.

Referring to the principle of household suction cups, fix a suction cup on the
position of the catheter through the garment, suck the catheter. It is not only can
protect the catheter properly, but also can make the catheter fixed strongly.

15, FinHEAbSE &
1.5. Add other equipments

1.5.1. ESL
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1.5.1. Vent

Because of renal defects, Uremic patients have the urinary detoxification, at
this time, another way of body function in discharge waste, the sweat, is more
important. If the clothes is poor permeability, it will lead to laundry increased
temperature and evaporation of sweat is suppressed, thereby clogging pores,
detoxification reduced and serious cases inducing a partial body rash. Therefore,
design to open the vent on the protective clothing, in order to enhance the heat
dissipation of clothing and being conducive to sweating detoxification.

12
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1.5.2. Thermometer

Uremic patients often need to measure the body temperature, in order to prevent
the amount of body temperature fall off; it is easy to cause damage to glass and
mercury poisoning. Sew a discharge temperature card bag In the upper arm of
protective clothing, according to the needs of temperature measurement that does not
require the measurement in patients with removable, it is does not affect the treatment
and life, so  has the advantages of safety, environmental protection, utility, low cost.

1.5.3. {&HEHKA
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1.5.3. Tourmaline stone

Due to long-term electrolyte disorder, patients with uremia will have nutritional
imbalance and resistance to decline. Add a product, which can improve the patients'
resistance in the protective clothing, by comparing screening, finally chose ms
tomalin stone.

Ms tomalin stone is a natural gem, known as tourmaline in mineralogy.
Tourmaline can emit wavelength of 4 ~ 14 microns of far infrared electromagnetic
wave radiation, which can make the temperature rise of biological tissue and change
cell permeability, bioelectricity and colloidal statel*, ph value and enzyme system.
Using properties of tourmaline permanently charged water electrolysis to generate
hydroxyl ions (H30O-2), hydroxyl ions with surfactant (can make human body oil
samples by emulsification, soaked, dispersing and dissolving process decomposition),
reduction (to neutralize acid), (adsorption some heavy metal ions), cleanl!
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(antibacterial, sterilization), deodorization, adsorption!®. It can also speed up the
blood flow rate, inhibit the oxidation of unsaturated fatty acids and improve
microcirculation the immune system [,

1.5.4. fim=\EMLit
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1.5.4. Velcro collar design

Design collar in sticking buckle type high collar, protect tube of central venous
catheter via jugular vein catheter, avoid occurrence of patient unconscious or sleep
pulling out the pipe unconsciously. It is convenient for observation and dressing
gluing, also won't scratch the skin of a patient because of the zipper.

1.5.5. @it
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1.5.5. Short sleeve design

Part of the forearm have fistula and artificial vascular graft, hem dialysis
patients need to bare arms, with sleeves rolled to the elbow joint long time and the
accumulation of sleeves easily lead to the oppression of vascular access, so short
sleeved design can avoid these problems.

2. WItRER

2. Results

2.2. PRETHERIR

W 1 PR ERRENMAE (1D« BEE 2) o JFE (3) Fih
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2.2. Product design

As Figure 1 shows include: equipped with connected and arranged on the collar
part (1), chest part (2), shoulder (3) and the sleeve portion (4); chest part (2) for
covering the subclavian hem dialysis catheter placement can be opened movable petal
(5). In addition to: Velcro (6), pocket (7, Figl not marked), sucker (8), breathable hole

14




(9), tourmaline stones (10) and body temperature card (11).

B 1 ALk E R Rkt

R 2 5 AR BT R RAR
3. oo

3. Improvement

MR L ARV IR R SE R 45 R, B T

In accordance with the advice of experts and clinical experiment result, the
suggestions on revision are as following:

3.1. HFBN
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3.1 Detail changing

According to the feedbacks from patients that zapper will hurt their skin, so I use
some soft strings instead to control the on and off of the clothes (As Fig3, Fig4).
However, we found that the strings are not convenient or in aesthetic, so we changed

them into buttons.
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3.2. EINARFZ

3.2. Different versions
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A magic stick-high collar is designed for the current protective clothing. The
advantages have been explained in the above. However, the patients lived in different
regions where there are large temperature differences in different seasons; therefore,
different styles with long sleeves, short sleeves, high collar and non-collar are

designed.

B2 KmihiA B 3 T O A

Diagram 2 Long sleeve version Diagram 3 Non-collar version
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In the probation term, I discovered that this design could be applied in al
most every treatment which related to the catheters, including VPAC (Venous P
ort Access System), CVC (Central Venous Catheter), PICC (Peripherally Insert
ed Central Catheter), closed drainage of thoracic cavity and so on. As the app
lication scope becoming larger, more medical incidents could be avoided.

w2, SHIIAGRI AR SRR LE, BT MaE i) B 2 8T
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Clinical research and application

L. ImPRHFTTE R

1. Clinical research data
1.1. BFFRIGH AR

1.1 Research field and overview

AQF AT SRR A T IRREH .. HTEEZAEN S D, K
AR AT G350 8 7 =Bt AT, 3 — BT 2015 E24R, 55 B 2015 F+—K
B, B=BrBOR 2016 SRR, AR AR SO E AN SEES s S, BEEE
R, B ok RS ar B n sese g Ak, B LR AT T AR AR 5 RS T
PRI A, A LT A I BAR St

LS A Im PR AR i B MBI R 556 X R AL, 223 56 ot
TR R, FFAEAR B PSR e, BTAESR =B B W, H R
RAF VPRS2 R S

The innovative product is in clinical trial in Hospital A. As a student, I can only
spend holidays studying in the hospital. I went to the hospital respectively in the
summer holiday in 2015, the National Day holiday in 2015 and the winter holiday in
2016. After the experiment of the first and the second stage, a supplementary
experiment for improving. Patients were satisfied with the clothing at the later stage.
Data result was approximate to the experimental data at the early stage. A
questionnaire was conducted on wearing, while no detailed data statistics was carried
out.

After accepted the suggestion from patients and experts such as medical care
staffs, the author improved this design for a couple of times, which received favorable
comments and then was on probation in Hospital B earning a great deal of positive
comments as well as some advices again.

BT, B R TS R 7k AT DL B89
Brisit it

In this paper, the research object, method, test results and conclusion are
presented.

1.2. BIAXNS
1.2 Research object

DL R IR 55 — B B 9, S IERE 2015 4F 7 A& 8 AR, EREIGIT I 40
MBS BEBENL A, SR 204, HybH o4&, L1144, Fi#42—76
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%o SLERIH 20 4, H T 124, L84, Fikk41—T77 5. WHEE KR
b, ZRLGEEL(P>0. 05), HA R,

Take the first stage of clinical experiment for example, 40 patients who have hem
dialysis in this hospital during July to half of August 2015 were divided into control
group (20 patients including 9 male patients and 11 female patients, in 42-76 years old)
and experimental group (20 patients including 12 male patients and 8 female patients
in 41-77 years old). Data of the two groups are compared and the difference does not
has statistical significance (P>0. 05) with comparability.

2. IGRBFIETTE

2. Clinical research methods

2.1 7350 P 2H R E HEAT R YR SIREI | T ORI IR R (%) A B T I 451
R=THRAR L ZE L 3% o

2.1 Record the average time for tube maintenance, satisfaction with protective
clothing and case times of tube slip to the two groups.

2.2 WAL BHE IC AT S ELEY AR [R), e seie H BE FF mGE i S E IR
Pk, X R R @ R PRI R T AR IRITAh TH, B 4y
TS E BE T AMRE L.

2.2 The time for tube maintenance of the two groups are recorded. The experimental
group wore Hem dialysis catheter protective clothing while the control group wore
ordinary patient gown. It started the timer from the patients unfastened their patient
gowns until they put on their clothes with help of nurses.

2.3 fESERIRIMBGENT R, AL B R R ik ik e &R, geit
B

2.3 After one hem dialysis, the questionnaires are distributed to the patients to record
the average degree of satisfaction.

2.4 [FII, O g 3 R Bl AT e

2.4 In the meantime, case times of tube slip were recorded.
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3. IGRBIIEEE R

3. Clinical research result

3.1. XHRARKGTER

R T O
1 68 sl 394 88 0
2 70 7 404 88 0
3 44 5’8 288 95 0
4 57 P 356 99 0
5 53 L 345 96 0
6 46 5’8 298 89 0
7 47 5’8 303 92 0
8 72 5 416 90 1
9 53 sl 340 89 0

10 48 % 301 99 0
11 76 El 421 94 1
12 64 £’e 378 99 0
13 73 £’8 415 96 0
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3.1 Statistical result of the control group

346
389
412
387
387
280
277
356. 85

93
92
92
91
96
97
96
93. 55

=
s
i3
£
Do

4
N o o o o o o o

Time of tube Satisfaction

Case times of

NO.  Age Sex maintenance (s) (%) tube slip
1 68 Male 394 88 0
2 70 Female 404 88 0
3 44 Female 288 95 0
4 57 Male 356 99 0
5 53 Female 345 96 0
6 46 Female 298 89 0
T 47 Female 303 92 0
8 72 Male 416 90 1
9 53 Male 340 89 0

10 48 Male 301 99 0
11 76 Male 421 94 1
12 64 Female 378 99 0
13 73 Female 415 96 0
14 57 Male 346 93 0
15 64 Female 389 92 0
16 70 Male 412 92 0
17 57 Male 387 91 0
18 64 Female 387 96 0
19 44 Female 280 97 0
20 42 Female 277 96 0
Average 356. 85 93. b5 Total:2
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3.2. LI BARGHEER

FELEPNE  WEE

o , .
W5 SRS P ) % Jii 5 Ik
1 71 B 245 96 0

2 70 5’8 244 96 0

3 55 5°q 200 100 0

4 62 5 212 99 0

5 76 4 244 96 0

6 52 4 201 100 0

7 63 4 214 100 0

8 72 5 235 95 0

9 67 =2} 223 94 0

10 62 5 213 99 0
11 42 2} 183 100 0
12 57 4 199 100 0
13 41 5’8 181 100 0
14 56 5 212 95 0
15 58 4 215 95 0
16 76 5 235 97 0
17 77 =2} 239 96 0
18 66 4 234 95 0
19 67 4 237 93 0
20 57 4 201 100 0
SEHAE 218.35 97.3 LK 0K

3.2. Statistical result of the experimental group

NO. Age Sex Time of tube Satisfaction Case times of

maintenance (s) (%) tube slip

1 71 Male 245 96 0
2 70 Female 244 96 0
3 55 Female 200 100 0
4 62 Male 212 99 0
5 76 Female 244 96 0
6 52 Female 201 100 0
7 63 Female 214 100 0
8 72 Male 235 95 0
9 67 Male 223 94 0
10 62 Male 213 99 0
11 42 Male 183 100 0
12 57 Female 199 100 0
13 41 Female 181 100 0
14 56 Male 212 95 0
15 58 Female 215 95 0

23



16 76 Male 235 97 0
17 7 Male 239 96 0
18 66 Female 234 95 0
19 67 Female 237 93 0
20 57 Female 201 100 0
Average 218. 35 97.3 Total:0
3.3. WREE
5 SE YRR (B FORT IR EE (%) SR Bk
XHEZE (n=20) 356.85 93.55 2
TIGH (n=20) 218.35 97.30 0
3.3. Summary of comparison
Group Time of tube Satisfaction of wearing Case times of
Maintenance(s) protective clothing(% ) tube slip
Control group (n=20) 356.85 93.55 2
Experimental group (n=20) 218.35 97.3 0

4. HABX

4. Significance of design

4.1 R
4.1 Advantages

411 AR e, aita i, SR F MRS EORMEIE, AR

4.1.1As this design is practical with simple structure, elastic cotton can be used for
raw material to reduce the manufacturing costs. It’s highly cost-effective.

412 AR P BCEATE, 7R LS S TR AL B 25, 48
THRAE, A B B — LBOZE T S IO R AR L el 2 ) TR E 1
o BAHRIN ShELENS, AFA BT RRSRTT 1R .

4.1.2 Valves are designed in this protective clothing so that nurses can open the valves
to check the puncture position or change fresh dressing to greatly shorten the duration
of one hem dialysis. Especially for elder patients who move slowly when taking off
clothes, the design increased the speed of taking off clothes.

413 80T T AL B ARG, R RS AL .
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4.1.3 This design avoids unnecessary body exposure and protected the privacy of
patients.

M4mﬁ%”%%M%%%ﬁﬁﬁﬂ A, R
. B, R ETARE . B B A

4.1.4 The cotton fabric is highly elastic and breathable thus most patients said contact
surface to skin was comfortable.

4.1.5 DI ) B e, TR 7 ORI, B E I R AN AHAG B iR
WS, AT REWIEN AR5 1 .

4.1.5.Many patients of experimental group said that due to protective clothing they
were not worried to touch the tube accidentally when they slept and they were able to
get a good night's sleep.

42 BX
4.2 Signification

T I 2B AR A [ e S TR) 1) B L% u&ﬁ@{ﬁmi‘)jﬁ!inﬂﬁjk}\iﬁ’])iuj
W, BB R i ﬁw@m, H, Hafsefife T HmyH# IE,
R, AN SORE B E T FEREA TSR, n%%ﬁ,aﬁﬁ%%ﬁ
FIIWIHE

Based on the observation in the hospital and feedback from the head nurse of
general internal medical department in this hospital, the device got high satisfaction
from patients. In addition, the device simplified the nursing work, increased efficiency
and alleviated the suffering of patients with psychological support. In general, the
device realized the original intention of the author.

B 7 AR 1EEAREFT LR =ARPRK
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4.3 A FHPROr ST
4.3 Comments and recognize

ARBHF B SUR AN TG €, tetn: “E bR EQIHTREE” . < IPE
PIBR SARRAA R TR, Horpy, AR WAV 2 ARG RIS, A ERZH
T BRI A T X ——REE R LA SR Ak, NED TR
oAt 8 226 e LR IR A I, IR 4y 1 B s s s I

The design has gotten recognition and affirmation of multiple high level
competitions such as “International Youth Innovation Competition” “Future Leader of
Asian Biomedicine” in which I was lucky to be taught by a famous medical
expert American professor, doctoral tutor Lai Enyin who has engaged in
molecular medicine. He has researched hypertension and he sent me some

modification suggestions.

2016 47 H, WA EARIRKPZEFEPRBIMNE, SEIE K7 2RE T
22 TH (the 2016 Yale Young Global Scholars Program) A #) R & 27 %} 2
k2], fEERE IR Capstone Project TR b, A T A1 FE 5L,
AV APE S A 2] T ERE A T R LS YYGS BKIE 54
MBI N 4. B[ 5, FRAZRD LR B Bk TAE, B LR ROk,
KT 2016 ARG “ LA E R LA

In the summer holiday in 2016, I fortunately passed through the international
competition and participated in learning Biology and Biomedical Science Sessions of
the 2016 Yale Young Global Scholars Program. I shared this issue on the Capstone
Project in Yale, and gained a great deal of compliment and support of experts,
professors and other participates. This encourages me to apply for patent as soon as |
came back to China. The Chinese Patent Office has already receipted my application
and will send me the certificate in December, 2016.
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Development and Innovation

FEBCTH R EA T b I RE R, B3 1A BUAS R RP S 00 I BGE A 7 S0 L L
FEAF R BE 2 R A I 2 R IFAORE , IR S AR 5 ZER AT IR AT T, 7 REAT X il 7L,
O DRI AR AITERE . $ERTT R

During designing and producing the product, the author learned various
complications of different kinds of hem dialysis schemes and different processes of
hem dialysis, which need further researches so that the protective clothing can be
improved accordingly.

I8 SO T BEEA S ORI BIRN MW S, U RS & 1%
b AR L B ASEEE RS L PRS2, MR T R IFER G iR I ROIE
HIJ7 T, BE— 0 P R AT Bt

Due to the preliminary success I became more confident to devote myself to
deep research. In the future, I will improve the product in terms of improving the
efficacy and treating the complications based on the essence of traditional Chinese
medicine and modern hygienic and nursing knowledge.

1. FRBH HFARE : B2 Bk R

1. Prevent complications: Skin itch

EH MR F = I LR 7R, RO E WP AREZ —. K
FPAE B E RN IR R S TR DURR T Bk, k5 M T 55 7oA AR 5 RG22
B PR e, BT ARELE . TiAh, PREPIE R R AL B H BRI IR . B
MR, IS B8 3 AE BTN, RIS I A R P A i s ™ B, AP a3 3R
IR, Polb o N IRHE TR 2R A8 X BEBR T A BB PR 4R SR T i =
TR MR EGE T B, SGE BAE BRI RS .

According to nurses of the nursing department, skin itch is one of common
complications. Urea was excreted with sweat and deposited on the skin. Secondary
hyperparathyroidism was also deposited on the skin resulting in refractory skin itch
which is difficult to improve with dialysis. In addition, uremia toxin makes the sweat
gland and sebaceous gland atrophy and the toxin will deposit on the skin to stimulate
the skin to itch. If it became severe, the toxin will be definitely excreted from the skin
in high concentration to form urea frost which will stimulate the skin. I will
continuously seek new-type shell or breathable fabric to improve the health of the
patients’ skin.
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2. ¥HRE: WITRILE

2 Development: treatment of hypertension

2.1. HIREE

2.1 Research background
2.1 M EBUR
2.1.1 Current situation of hypertension

e ML 4 5 I T b, e s T4 T 140mmHg,  #FiK R OR T T
90mmHg!,

Hypertension refers to abnormal elevation of blood pressure with systolic
pressure less than or equal to 140mmHg and diastolic pressure great than or equal to
90mmHg[9].

e M H o 3 B BRI UH I EESER R E, 2010 58 s 1 s Bl S 13 5 2
(DALY s) S 7%, JEFTA R R BB A0, ekEERDH 760 1AL
T MR AR DR A ML R, o5 A SESE T 13.5% 0, ik, W RIS,
e I A2 W EL G TR BOR i AR, O MR E I 2 Ja IR BB
AL, T e e S O B AR T 5 L s A kU8l BT L, DY I
BE NG E LRI R SR, R EEN.

Hypertension is a key dangerous factor of global disease burden. Disability
adjusted life year (DALYs)resulted by hypertension in 2010 accounted for 7% which
occupied first place of all dangerous factors!!%l. Every year, at least 7.6 million people
die from cardiovascular disease related to hypertension in the world, which accounts
for 13.5% of the all-cause mortality!'!l.  Therefore, it can be drawn that hypertension
1s a common disease but harmful disease. In China, death from cardiovascular disease
stands for the first of all causes of death in urban and rural residents. In addition, more
than half deaths of cardiovascular disease are related to hypertension!!>13l, Therefore,
it is important to create better treatment condition and approaches.

1S FET B e ML 67 T3, 2 NEWNeTT . T EH O — &L
BRI ORY AR, BTEL, BEARE R LR (AR SR 7 B th il & AR it ik
BB AR BCARIRS AL IRZNTE L T EA2IRYT, BV RO B R iR T
FIoifE .

Most treatment for hypertension is drug therapy. As the author has developed an
effective protective clothing, it will get double the results with integration of
treatment of hypertension so that patients can receive treatment without pain and oral
drug under healthy state.

212 MERTES
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2.1.2 Concept of personalized medicine

MEAEEST (Personalized Medicine) , X FRAEHEERYT , &F8 A NFEK 4
GO, SamEaid, RHASMHINRERFEE, NEFHFES R &
BITTT R, DURR 296 97 RO S R AR B F SN — T € il R 7 i X
Personalized medicine is called Precision Medicine which refers to the customized
therapeutic schedule based on personal genomic information, combined with internal
environment information of proteome and metabolite to realize the customized
medical mode with maximum treatment effect and minimum side effect.

P, 19904 EA EMLE — 7 /)\ = a2 A, Hd Rk E RS
YRR B B LA 8 B T AR, HRXMESHVLIEE 2= AR
A H AT, PESERAGYA R RN IMER G EFHEZE A+ A AM,

According to the survey, there were more than 1.82 million deaf-mute children in
1990, among which there were more than 1 million toxic deafness children patients
caused by abuse of antibiotic. The population of the deaf-mute children increases by
20 thousand to 40 thousand each year. Currently, there are more than 2.5 million
patients admissioned for adverse drug reaction every year ['4],

AT, eI dedE R RO IEy T, T IR AN, REEASE
i R B BARSOR R A RIE AL N SRR SE SRR R, T e 4
e R AERC 2577 &2 o MR T I VR R 20T, EE R EAE DL
et Ge B 2 A B ORGP IR TS 1 AMEAGIR T B — KT R, AR AL
N R B A AR B R T R 5

It shows that treatment is not only filling the prescription according to visit but
according to different patients. It is necessary for doctors to make the prescription
based on personalized factors such as the specific cause of disease, symptoms,
individual physical quality. As personalized medicine has been the new medical
method in recent years, the author specially added the new element of personalized
medicine to the protective clothing based on traditional Chinese medicine to bring
better experience to the patients.

2.2. VBITHLE

2.2 Mechanism of treatment

2.2.1. BRHES

2.2.1 General idea

FEWERZARS IR BE AR T, BORBLAT LI A& A3 S8 T g R ORI Ik, BT
L PR AR BT AOE T L B2 N AR S i, T2 2834 T Riut
KRB REMBNIATT R LU A DR AR

During developing the protective clothing, I found that a new-type protective

clothing with more extensive usage can be designed. As the hypertension is the
complication of uremia. In addition, as there were two elder hypertension patients in
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my family, the author planned to develop a set of protective clothing assisting
treatment of hypertension.

FEAFR R IR BT, B T RERG P EANEE, EHfLg T
AP B FEEBOR B E A2y, IOy BT FIN, 454 7R
TR, R TR S ORI IRES &, 22 Be 25 25 ¥ 5 SN h 25 1K
ROy . UL B, BN T BV A ARG OB S, N R R AT A
A7 B, wiRfE M7 CARHRZEYE) AL L “ANE” CASEDR RS0
FHIARZH)) o AL AR E ARG SR BV RN 5 04 7 A B2 22 A0 B & 508,
LISRIE B 4F IR T ROR -

In the design of the new-type protective clothing, thoughts of traditional Chinese
medicine was applied and Chinese herbal medicine used for tube expanding with
good effect to cure the subjects successively. In addition, drugs were combined with
the protective clothing with the modern high molecular material technology. The
effective ingredient of traditional Chinese medicine was absorbed in the way of
transdermal delivery. The thoughts of personalized medicine of modern medicine are
applied, with different drugs for tube expanding. Based on inherit age of essence of
Chinese traditional culture and integration of west frontier medical science to realize
better treatment effect.

2.2.2. P HIEE

2.2.2 Selection of traditional Chinese medicine

HYE, BAEHAT T AR BN GBI T G T A SR R A R L 3 2R 2
Mo B A FI5. =t WA, R=FEWE S SRR A Z Ry
239, AR L TR R R A

First, the author selected the medicinal materials. Drugs for different kinds of
hypertension were selected, that were tube expanding drugs including Danshen, Panax
notoginseng and folium ginkgo. The three drugs are generally used as tube expanding
clinically. They are the gems of wisdom of thousands of years’ traditional Chinese
medicine.

FREA RS FR G H AT Pe BR 45 5 h B 25 3R AL ROR Fa e, JFe)™
2 S FHAE IR R o 1T DL 2 3 e ) = by R B I 2588 C A L o 253 B,
Rk, B A FEEIR A RUR o 3R UL R .

Second is extract of effective ingredient: in consideration of the combination of
traditional Chinese medicine and modern western medicine, the effective ingredients
have been extracted from many traditional Chinese medicinal materials. Extractive
has been extracted from the above three drugs. Therefore, the extraction process of
effective ingredient is not discussed here.

2.2.3. NRIRBCH ka3 BRI 77 2
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2.2.3Ways that human absorb effective ingredients

NGRS Y77 X, R R O IREG 2. B RA4 . TS, |
Mnss 2. WG EGRA 45 2. AT, I B8R IR I BBRIR A 4 5 Qi
TR E 4. 20 IR IE B, #EARUNE, AN B
B MBS RGN, KR B, HARARARE .

There are several ways that human absorb drugs, which include oral medication,
sublingual administration, injection, rectal administration, inhalation administration
and transdermal delivery. In the design, the patients will absorb the tube expanding
ingredient through skin absorption. The drug molecule entered into the micro vessel
through surface layer and to the blood capillary. The drug moved to the vein in the
blood circulation system and reached the target organ through general circulation.

224. YA FERPRAENME

2.2.4 Integration of traditional Chinese medicine molecule and protective
clothing fiber

— 7, RTCA BRI .

F—J7 M, AT S T IRES SRS R R R A T S T
MEARGE &) TR DRI RL . GMERERRL, XRAYIERA R . B2
Ph—SEMOBME AR, 2532t M7, A2 ORI VS A, L 1
FEVR N ISR, BB A BGRTT B 2 258155 57> T FPRLRERS [
E25%)0r 17, FTLLERIZGMGREIROCR, S 25 W5 HEWTIE B

b, JUMARRIE R 2GR B -

TRMELER (FLRR-NERR) - HAZUSIMEIEAR. L- WA R HIE
R SR E AR B ( ALR- HER) ILEM[ P(LA- co-Ala) ], FH]
FFERI. FTIR. IHNMR. GPC. DSC. XRD %F BT RGRAE, 1517

MM BER (LR EIR) - ERZ LR 10 AME e FL R A A 2 B 9 S5k, R
PSR £ R B BRI FUBRIUER) JERYI P( LAcoLys) ] . 119

On one hand, physical soaking method can be applied, on the other hand,
macromolecule combined method can be applied to combine the effective ingredient
in the traditional Chinese medicine with high molecular material to slow release the
drug so as to avoid the drug running out at the early stage.

2.2.5. WiInAMEAB TR ES

2.2.5. Provide the concept of personalized medicine

e I A 22 PO AL, AN [0 B 5 1 g o 2R I AS R R 97 5k E
BT T, S R AT T e I 0 P R —— I B T R, A
i & 2 ATiaT T BEJa, EERHELEH W, If70 5 WA
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HOURRERANT  BUEA & A [F] A A1 A P P s DR 7 Al

There are many etiologies of hypertension, thus it needs different drugs and
different therapeutic methods. In the forgoing studies, the author used tube expanding
drug for treatment based on the common symptoms, high pressure of side wall of
blood vessel of the hypertension. Then, some common kinds of hypertension are
listed with the suitable drugs based on the etiologies to treat the disease conveniently
and efficiently.

2.2.5.1 EANVIRE B E R S I

I I B T @ R R AR R I AT IR T, IR LA AR, WA
SUIRIE (HCT) SRARARAIE 2B ) H 1
2.2.5.1 High-salt diet induced hypertension

As it needs to excrete sodium, diuretic should be wused such as
hydrochlorothiazide (HCT).
2.2.5.2 S I (A X oA B I A e I A S o v A D

SB35 H AT A R BB 0 S v s AR R 2, — MR I R AR A A

WAREEZG . B, A RS R, NMIIERTE R 2, 187 B/ NERE
25 AT 7 2

2.2.5.2 Renal hypertension (it is divided into renal vascular hypertension and renal
parenchymal hypertension)

Anti-inflammatory drug should be used for hypertension caused by
glomerulonephritis.

2.2.53 Wor RN AORE (s AR . B . i PRERIALAE S A7 BRI KD

R LS s I 8 55 5K R F A g A7) CACETD 5 DR NE Mt & - N 70 i Y
B, HACRE S 5l s s, Brek, &Rk ShEr s s, af AR, 6
WFARARTT s

2.2.5.3 Endocrine hypertension disease (such as high cholesterol, diabetes,
hyperuricemia, prostatic hypertrophy)

Angiotensin converting enzyme inhibitor (ACEI) , Cilazpril,, can be used.
Lipid-lowering drug can be used for hypertension caused by fat such as fluvastatin.

2.2.5.4 FZ I i I R

BRI R PASE A AR PR AT I e i 26, BlinAl S e e . R, B
B AT IAN 221 Jim PR 711

2.2.5.4 Neurological Hypertension

Central sympatholytic drugs can be used such as Rilmenidine, Moxonidine or
sympathetic postganglionic retardant.
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2255 MEWRAZ (BlankEoE= LR, LIgEA4)

K L 0 D L5 56925 11 ARSSHUR (AA) K009 IR 2540,
b,

2.2.5.5Vascular disease (such as left wventricular hypertrophy and cardiac
insufficiency)

AIIA should be used, such as losartan.

ERFRBIIZ0), R] R SCHE B R 7 1 A5 SRR R S DR R AT 4
4. T ARBEREETHOK - EMEIRTT T %!

The mentioned medicines!® can be composed by the medicine component and
clothing fiber with the mentioned macromolecule combined method to customize the
therapeutic schedule.

3. RAKHR
3. Future planning

3.1. BEERE, ¥ REAATEE

3.1 Raise fund and apply the device within bigger range

FUAT, SR AP AR 3 R BT E AR 1) DR Bk e il 1 HH Redh, IR HIHE
R=WEEEE A 100 4 MW E EE S B 4PREYW, ZRkI IR T AREHE
MUK R, BEFWE LI 100% (BHE: SRR S ERE 2 S s S
T, ARSI S =305 S0 45 R A ) 98% 13 = B 2 F i B i T R D o

Up to now, the designs of magic sticks and high collars have been produced and
applied on 100 hem dialysis patients in Hospital A. The result showed that the
protective clothing reduced emergencies and the satisfaction of patients reached 100%
(remark: the satisfaction refers to the wearing satisfaction. The satisfaction of 98% in
the experiment result in the third section of this paper refers to satisfaction of trying. )

EERE RIS E ot e, B AR KR DR . B REIES %
TG AR I BB B HEET MLIE G & W . EE RN e =
B RIS 1) 25 B e 2EAT R0 0l 2 1 S i DL AU B8 5 B B A, RIS e AFAE A A2
77

In accordance with the author’s plan, a manufacturer will be found to produce
some products after improving. The products will be used for hem dialysis patients in
Hospital B, which supported the author a lot. The author will collect the feedback of
the wearing of the device in summer and winter holidays and improve the device
accordingly.

3.2. BT HBANLE
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3.2 Popularize and put on production

ARIXUGETTREIRIE, TG AT B2 AP BT 170 [l A SR ) 2% KB B el = 2
WHRNSAE, AR SR, BRI RS LS & RTT
B, HRAEANSINE L LA NS AR, DU I S it S 47
et JEE Rz MAERK B, 1k SRR ANE R R B 1 arig, &

A

No matter I get an award, I will write to different large hospitals or medical
research institutes with help of various resources to explain the purpose of research
and plan to promote the positive significance and clinical effects of the project. I hope
I can get support from more institutes and professionals to improve the product and
apply it clinically. I wish the patients can get better care due to my invention.
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