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Objectives : This study aimed to develop a cupping pressure control valve for limiting maximum negative pressure while achieving
clinical therapeutic outcomes to minimize side effects induced by excessive negative pressure of air extraction cupping devices.
Methods : To determine the clinical necessity and suitability of the cupping pressure control valve, this study was designed to
measure the change in pressure with or without the valve using both a manual and an electric suction pump. Results : While the
maximum pressure was limited by the pressure control valve, the pressure did not increase above a certain level regardless of the
type of manual or electric pump. Conclusions : This study will contribute to the development of a safer and more effective base
technology for cupping treatment in oriental medicine.
Key words : pressure control valve, cupping, maximum negative pressure

rome from a modern soft tissue perspective2).

Introduction

In a questionnaire conducted by oriental doctors in 2008,
Cupping therapy is a treatment method in which cups are

more than 90% of the 2001 respondents answered that they

placed on the skin to remove air from the inside, and the

were using cupping treatment in the clinical setting, and the

negative pressure generated by the cup is used to discharge

main focuses were musculoskeletal system, stroke, paralysis,

1)

various elements from the body to the outside of the body .

and internal diseases in that order. Of all the respondents,

Fire cupping using glass is used to remove stasis or remove

1836 (94.4%) used a manual cupping pump3).

climatic lesions based on oriental medicine principles,

Analysing 27 studies on cupping at home and abroad re-

whereas silicone cupping is used to treat myofascial synd-

vealed that, although several cupping procedures are being
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used, they have not been standardized. Each operator worked

When the negative pressure formed in the inner space of the

with different cupping tools, maximum negative pressure,

body is above a preset level, the stopper is opened so that

and cup size or volume. In addition, even in research papers,

the inside space of the body communicates with the outside.

there were many cases where the conditions for cupping

Through this process, the maximum negative pressure in the

4)

were not recorded in detail .

internal space of the body is reduced by interlocking with
8)

Although there is no clinical evaluation of the effective

the outside . After connecting the suction pump valve nozzle

level at which pressure should be maintained5), it is gene-

between the manual or electric cupping pump and the

rally recommended to maintain the negative pressure at 300∼

cupping cup, one can limit the maximum value of the pres-

1)

400 mmHg for 20∼30 s and gradually increase the pressure .

sure formed inside the cupping by tightening or loosening

However, in clinical practice, it is difficult to directly mea-

the pressure regulator. 3D printer (Form3, Formlabs, Somerville,

sure negative pressure. In the 2008 survey, 974 (53.1%) of

USA) and a clear resin (RS-F2-GPCL-04, Formlabs, Somerville,

1836 people who answered that they used a suction pump

USA) were used to manufacture the suction pump valve

3)

replied they do a three-time pump .

nozzle (Fig. 1).

During cupping, if negative pressure is excessive, the

In order to measure the change in pressure, a skin model

following may occur: a pigmentation reaction that changes

similar to the skin of the human body was produced. The

the skin color, a coagulation reaction, a purpura reaction,

skin model used in this experiment was made by supple-

6)

and a blister reaction that causes blisters on the skin .

menting the missing parts based on the existing 3 mm thick

Blisters that occur after cupping are more likely to happen

silicon plate model. 20 mm nitrile-butadiene rubber (NBR)

if the pressure in the treatment area is high. In addition, the

was added below the existing 3 mm silicone plate to mitigate

higher the temperature, the easier it is to form blisters even

the impact generated during the cupping attachment pro-

7)

at the same pressure .

cess. Acrylic (360×360×10 mm) was added above and below

Accordingly, an experiment was conducted on the suction

the silicone plate and NBR to enhance the stability of the skin

pump valve nozzle, which was developed to control the nega-

model during the measurement process. The pressure change

tive pressure and to minimize the side effects while achieving

during the cupping was measured by making a hole in the

clinical therapeutic outcomes by limiting the maximum

combined skin model and connecting it with a digital pres-

negative pressure not excessively. Through this experiment,

sure gauge (Tpi665, SUMMIT, Korea) using a 7 mm outer

we tried to examine the suitability of the new suction pump

diameter pipe and a silicone tube (inner diameter 5.84 mm,

valve nozzle to several air-discharge cupping cups, manual

outer diameter 9.98 mm) on the bottom. Adhesive (SUPER

pumps, and electric pumps that are distributed in the market.

XG, CEMEDINE, Japan) was used to maintain the airtightness
of the skin model and silicone tube, cupping and silicone

Materials and Methods
1. Materials
The pressure control valve includes a body part having an
airtight inner space and a pressure adjusting part provided
on one side of the body part to adjust the pressure inside
the body part. The pressure adjusting part includes an opening that communicates the space inside the body with the
outside of the body, and a stopper that blocks the opening.

Fig. 1. Valve-controlled suction pump nozzle and its application.
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sure and pumping frequency according to the presence or

tube (Fig. 2).
This experiment was conducted using air-discharge type

absence of a pressure control valve using the Hansol Manual

cupping cups, and a total of six commercially available cups

Pump. First, the cupping device was placed on the skin model

obtained from three Korean companies (Hansol, Dongbang,

and the pressure change was measured using a manual

Daekun) and three Chinese types (Jingong, Jinkang, Yifang)

suction pump. According to the number of pumping times,

were used. For the size types of Buhang, No. 1, 2, and 3 of

‘strong’ was set to three times, ‘medium’ to two times, and

Korean products and No. 2, 3, and 4 of Chinese products
were used. The volume of each cup is shown in Table 1, and
it is classified into L (Large), M (Medium), and S (Small) for
convenience. The volume of cupping was obtained as an
average value through 5 measurements, and 95% ethanol was
used for the measurement. Also, for convenience, the company name is classified into A, B, C, D, E, F in the order of

Table 1. Volumes according to cup type

A

B

Fig. 3.
Three types of manual suction pumps (Hansol, Dongbang,
Daekun) and six types of electric suction pumps were used
to pump the air exhaust type cupping used in the experiment
(Fig. 4, 5). The six types of electric suction pumps are Tornado
Pro (Seasang Medical, Daegu, Korea), Hansol (Hansol Medical
Co., Paju, Korea), Airone (Goodpl, Gangwon, Korea), Medishield
(Green Cross Medical Science Corp. Gyeonggi, Korea), Seoul

C

Size

Volume (ml)

S
M
L
S
M
L
S
M
L

44±0.89
54.6±0.8
71.6±0.49
47.6±0.49
59.6±1.02
79.4±0.8
47±0.63
55.8±0.4
67±0.89

D

E

F

Size

Volume (ml)

S
M
L
S
M
L
S
M
L

33.4±0.49
51.4±0.49
76.8±0.75
36.6±0.49
56.2±0.75
82±0.63
24±0.63
55.6±0.49
79.2±0.75

Data are presented as mean±SD.
AL : Hansol large, AM : Hansol medium, AS : Hansol small, BL :
Dongbang large, BM : Dongbang medium, BS : Dongbang small,
CL : Daekun large, CM : Daekun medium, CS : Daekun small,
DL : Jingong large, DM : Jingong medium, DS : Jingong small,
EL : Jinkang large, EM : Jinkang medium, ES : Jinkang small,
FL : Yifang large, FM : Yifang medium, FS : Yifang small.

(Seoul Buhang, Gyeonggi, Korea), ByeongChjeopp (Pingyang
Kude Fitness Equipment Factory, Zhejiang, China) each. Electric pumps were classified into A, B, C, D, E, and F in the
order of Fig. 5 for convenience.

2. Methods
Because temperature and humidity can affect the experimental results, the measurement environment of the laboratory blocked direct sunlight, and maintained a temperature
of 25±5℃ and a humidity of 40±10%.
The first experiment was to measure the change in pres-

Fig. 3. Types of cups by company.
(A) Hansol, (B) Dongbang, (C) Daekun, (D) Jingong, (E) Jinkang,
(F) Yifang. L : large, M : medium, S : small.

Fig. 2. Skin model with digital manometer and pressure measurement
of suction pump.
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‘weak’ to one according to the number of pumping times.

pump, the pressure change was measured using the Hansol,

Then, by connecting the pressure control valve, the AL cup-

Dongbang, and Daekun Manual Pumps for AL, BL, and CL

ping cup was placed on the skin model and the pressure

cupping cups with the number of pumping set to one. When

change was measured using a manual suction pump. At this

pumping, pulling the handle of the suction pump to the end

time, by adjusting the pressure control unit, the maximum

was counted as one pumping number.

internal cupping pressure was set similarly to when pumping

The second experiment measured the change in pressure

with high, medium, and low without a valve, and then pumped

until equilibrium was reached using the A, B, C, D, and E

all four times. Additionally, in order to measure the pressure

electric pumps in Fig. 5. After that, the pressure control valve

difference according to the manufacturer of the manual suction

was adjusted so that the maximum internal pressure of the
cupping did not exceed 450 mmHg and 350 mmHg, and each
pressure change value was measured. In addition, the pressure change value was measured for each step using the F
Electric Pump, which has its own pressure control step divided
into five.
All pressure data were obtained as an average value through
5 measurements. In all experiments, the internal pressure of
the cup was measured in units of 1 second until equilibrium
was reached using a digital pressure gauge (Tpi665, SUMMIT,
Korea).

(A)

(B)

(C)

Fig. 4. Manual suction pumps.
(A) Hansol. (B) Dongbang. (C) Daekun.

(A)

(D)

(B)

(C)

(E)

(F)

www.kjacupuncture.org

Fig. 5. Electric suction pumps.
(A) Tornado Pro, (B) Hansol, (C) Airone,
(D) Medishield, (E) Seoul, (F) ByeongChjeopp.
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Results

levels as without the valve. In addition, for the AL, BL, and
CL cupping cups, the pressure was measured after pumping

1. Characteristics according to the presence or
absence of a pressure control valve when using

once using Hansol, Dongbang, and Daekun Manual Pumps,
respectively (Table 4).

a manual suction pump
It was confirmed that the maximum pressure during cup-

Table 3. Pressure levels elicited in AL cup w/ and w/o valve

ping was limited by connecting the pressure control valve.
As a result of the experiment, the size distribution of
negative pressure was different depending on the cupping
cup (Table 2). The reason is that there was a difference in

AL

cupping cup volume by size type and manufacturing company. In the case of FL, FM, and FS, the standard deviation
of the negative pressure measurement value was large. In

Pressure
(mmHg)
w/ valve

Pump
times
w/ valve

Pressure
(mmHg)
w/o valve

Pump
times
w/o valve

370.2±7.7
265.4±5.3
174.8±2.5

4
4
4

388.7±6.7
294.98±9.0
177.56±8.3

3
2
1

Data are presented as mean±SD.
AL : Hansol large, W/ : With, W/O : Without.

addition, the degree of sealing of the air outlet valve of cupping was different for each product. On the other hand, even

Table 4. Pressure levels elicited in AL, BL, CL cup by each manual
pump

if the number of pumping was increased while the maximum
pressure was limited by the pressure control valve in the AL
cupping cup, the pressure did not increase above a certain
level, and uniform negative pressure measurements were
shown (Table 3). However, in this case, the number of cupping pumps had to be increased to achieve similar pressure

AL
BL
CL

Hansol
manual pump

Dongbang
manual pump

Daekun
manual pump

177.6±8.3
170.6±4.0
183.4±3.2

173.1±4.5
156.7±3.9
177.1±7.7

94.8±6.4
116.0±2.7
116.8±7.9

Data are presented as mean±SD.
AL : Hansol large, BL : Dongbang large, CL : Daekun large.

Table 2. Pressure levels elicited in each cup
Intensity
S
M
W
S
M
W
S
M
W
S
M
W
S
M
W
S
M
W

L

Pressure (mmHg)

M

Pressure (mmHg)

S

Pressure (mmHg)

AL

388.7±6.7
294.98±9.0
177.56±8.3
393.56±5.9
295.18±4.7
170.64±4.0
418.62±8.3
323.24±6.3
183.44±3.2
393.36±5.6
300.08±1.9
171.64±3.5
392.16±7.8
295.34±2.6
170.46±4.5
350.96±22.3
267.28±7
148±19.3

AM

463.6±4.6
365.9±3.2
222.02±2.2
426.78±11.0
338.26±4.1
199.12±3.5
433±12.5
344.96±4.6
210.14±2.0
461.82±7.2
365.84±2.4
217.46±3.8
458.92±4.7
359.28±4.5
214.3±0.9
406.9±34.3
278.82±35.3
186.82±25.1

AS

498.2±2.1
402.46±3.2
249.3±2.0
482.6±3.1
387.22±3.1
233.68±2.4
475.76±8.5
381.72±7.9
230.9±6.6
509.3±8.3
426.66±4.2
268.92±7.9
497.06±9
392.82±14.4
237.38±12
487.4±51
394.3±63.1
281.36±32.3

BL

CL

DL

EL

FL

BM

CM

DM

EM

FM

BS

CS

DS

ES

FS

Data are presented as mean±SD.
S : Strong, M : Medium, W : Weak, AL : Hansol large, AM : Hansol medium, AS : Hansol small, BL : Dongbang large, BM : Dongbang
medium, BS : Dongbang small, CL : Daekun large, CM : Daekun medium, CS : Daekun small, DL : Jingong large, DM : Jingong medium,
DS : Jingong small, EL : Jinkang large, EM : Jinkang medium, ES : Jinkang small, FL : Yifang large, FM : Yifang medium, FS : Yifang
small.
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Fig. 6. Pressure levels elicited by each electric pump.
(A) Tornado Pro. (B) Hansol. (C) Airone. (D) Medishield. (E) Seoul. (F) ByeongChjeopp. W/ : With, W/O : Without.

2. Characteristics according to the presence or
absence of a pressure control valve when using
an electric suction pump

sured with an electric cupping pump, equilibrium was achieved
at the pressure less than the target value.
Additionally, the result of measuring the negative pressure

It was confirmed that a uniform negative pressure was
maintained by connecting the pressure regulating valve.

using the built-in pressure control function of the F Electric
Pump is shown in Fig. 6D. According to the results, there was

When using an electric pump (Fig. 6A), the maximum

no significant difference in the maximum pressure value

negative pressure was usually reached within five seconds,

obtained when equilibrium was reached according to the

and the maximum negative pressure value differed depending

pressure control step, and the speed to reach the equilibrium

on the electric pump manufacturer. After setting the maxi-

increased as the step increased.

mum value to less than 450 mmHg using the pressure control
valve, when the pressure (Fig. 6B) was measured with an
electric cupping pump, equilibrium was achieved at the

Discussion

pressure less than the target value. In addition, when the
maximum value was set to less than 350 mmHg using the

Being part of a series of studies for standardization of

pressure control valve and the pressure (Fig. 6C) was mea-

cupping treatment, this study was intended to prove the

www.kjacupuncture.org
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suitability of the device through the development and ex-

recipient to feel strong pain. When the negative pressure in

perimentation of a pressure control valve prototype that can

the exhaust pipe reaches 500 mmHg, the proportion of air

control the operation pressure of cupping and limit the

is reduced and the proportion of skin in the exhaust pipe

maximum pressure.

can reach up to 66%9). Due to the characteristics of the

The advantage of this pressure control valve is that it is

electric suction pump that quickly reaches the maximum

able to control the operation pressure constantly while

pressure (Fig. 6A), it is necessary to control the maximum

limiting the maximum internal cupping pressure (Table 3).

pressure.

If the pressure control part above the pressure control valve

Among the electric cupping pumps used in the experi-

is adjusted, the maximum pressure can be set as much as the

ment, there were two types of electric cupping pumps cap-

user wants. According to a questionnaire conducted by ori-

able of regulating the pressure on their own. Medishield (Fig.

ental doctors in 2008, in the case of manual pumps, the

5D) has the advantage of being able to control the negative

procedure was performed according to the number of pulls

pressure in detail in the range of 50 mmHg∼600 mmHg. But

3)

rather than the specific target value of pressure . On the

it has a large size and a means of connecting a power source

other hand, in the case of electric pumps, since the suction

other than a rechargeable battery type. So, there was a

power varies from company to company, the operator had

restriction on the place of use. In the case of the Byeong-

to arbitrarily stop suction at an appropriate pressure level,

Chjeopp Electric Pump (Fig. 5F), there was only a difference

which made it difficult to control the pressure. Therefore,

in speed until reaching equilibrium at each stage of pressure

this device can be used as a stabilizer to minimize side effects

control, and there was no substantial difference in the

such as coagulation reaction or blister reaction from cupping

maximum pressure (Fig. 6D).

7)

with excessive negative pressure .

What needs to be decided for the standardization of cup-

However, when a manual suction pump was used, the

ping procedure is the objectification of the pressure levels

number of pumping had to be increased in order to obtain

and maintenance function that can be applied to manual,

a similar negative pressure to the existing one by using a

electric and disposable cupping cups. In the case of electric

pressure control valve (Table 4). When cupping is performed

cupping machines, there are cases where the strength can

on a large number of patients in a medical institution, in-

be adjusted to strong, medium, or weak, but the strength is

creasing the number of pumps can be a burden in a situation

not unified for each device . In the case of a manual

where the operator’s fatigue may accumulate with the cup-

cupping device, the pressure measurement value (Table 4)

ping procedure using a manual suction pump.

was different even if the number of pumping were the same

On the other hand, when the electric suction pump was

depending on the pump and cupping device. Determining

used (Fig. 6), it took only about five seconds to reach the

the degree of strong, medium, or weak by the number of

maximum pressure, and even when the pressure control

pumping times of a manual cupping pump may be pro-

valve was connected, there was no burden of additional

blematic because the pressure difference varies greatly de-

pumping like a manual suction pump. In terms of valve

pending on the type of pump. Therefore, there is a need for

accuracy, manual pumps lose their accuracy as the pressure

a valve device capable of regulating the pressure. In some

goes up and down during the pumping process. On the other

Chinese cupping products, the standard deviation (Table 2)

hand, the electric pumps showed relatively uniform accuracy

of the five pressure measurements was large in some cases.

because pressure was continuously applied during the pumping

It can be seen that there was a problem in the sealing of the

process. Hence, it is necessary to apply a pressure regulating

air exhaust valve due to the low quality of the product. The range

valve to electric pumps in medical institutions.

of negative pressure during cupping was 305.4∼401.3 mmHg

The sudden pressure drop during the cupping causes the

314
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when using the fire cupping method through glass cupping or
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bamboo cupping11). In domestic studies, the maximum nega-
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