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Abstract In this study, an assistive device for BVM (Bag Valve Mask) was developed. When emergencies
occur, rescuers must perform artificial respiration within four minutes utilizing suitable BVM. If not, the
patient can suffer serious damage within their brain and body systems. The rescuer must execute
artificial respiration until the patient arrives at the hospital. In the process of artificial respiration, the
rescuer can feel fatigued in their forearm muscles, particularly those who may have smaller hands or
weaker muscle strength. Many products have been developed to solve these problems, but these products
are difficult to market and commercialize because of their volume, size, and difficulty of use. In this
paper, the BVM assistive device that has been previously manufactured was improved, and an attempt
was made to devise a new method that reduces the burden on the user. The BVM assistive device can
be divided into three-parts: a head part for compressing the air bag, which can control the amount of
air; the body part for coupling with BVM; and finally, the handle that can rotate for better use on various
postures of patients. Throughout the experiment, the assistive device could inject an equal amount of
air into the patients. As a result, the rescuer could feel less fatigue and inject a suitable amount of air

to emergency patients during artificial respiration.
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Fig. 1. BVM(Bag Valve Mask)
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Table 1. Artificial respiration methods

Number of rescuer | Suspected trauma Method
2 o 1
2 X 2
1 - 3
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Table 2. Number of artificial respiration for patient type

; . Number of
Patient type | Normal breathing Artificial respiration
Adult 12~20 12
Child 15~30
20
Infant 25~50
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Fig. 2. How to use BVM
(a) Before applying pressure to the BVYM
(b) After applying pressure to the BVM
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Fig. 3. Compression range of BVM
(a) Before applying pressure (b) After applying pressure
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Fig. 4. CAD modeling of assistive device
(a) Overall (b) Head (c) Linkage (d) Handle (e) Prototype
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Fig. 5. Stability of operation by pressing surface
(a) Without pressing surface (b) With pressing surface

nz7)79] &4l Fig 6 o] £4oje} B8] &
& RBo| ZAw7} oF 60% Fig. 6(2)2 1201 Fig. 6(b)
2 3j4o] /F5TES WAl 3F7E BYOIA Y
T 5 Ut DR AN ABEES I 3l

A Ak 1% A3EE7] Bt d we 5

{]_tsgb' ]

1O

=2

ﬁ -
\ 4
(a)

Fig. 6. Angle of handle
(a) 60 degrees (b) 120 degrees
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Fig. 7. Direction of force and movment of BVM

Fig. 8. Final shape of assistive device

HE7| 79 viejRe] Pehs BE ARolA 4k 7
£ FUSA AT 5 Aonl Aeh AFYANA A
4 FOlUZk £02 Ut R FYSPA FurE 5 9
t G2 A AF D1k 49l 7% B
& 7o ) BEslTe] g wo] Aba o)

424

o] 1/4 3ol Al&ste] HFH o2 1/2 A3l 9
AHes A, ol& F3f E27|F7} Ath FrY
o] QFRE AR v v F U3 E FHE HolE 5
AL HAFHoRE BT 4k FHUE 402
Qhalslo] Fig. 8 It Zo] 121 Qg o= st 4
W=F A

H27|95 Qi Fvol] met wE ot Ak
UE gebets 4wrt t27] gigd] 3 Aa
Fol T2k SHFEAPE AT EFE Ak A=l
A B27179] A= Z4=g F9) 4o ok, ARloA st
o] Abe FHYRE ARt 49 AaE 39T 4 2
=% Fig. 4(b) & Zo] HejRol tigol e 4=s
ASHAT. HE2719E Fle 4= 3dHe A &
Table 33} Zom QoA A2t Hie} o] HF:
FE Bgo] B B W7k 41A] QAL 4]l 7]
123] 4o, o} 7| £ 203] A4 Fejug F
© Ag 7R WAske Y=ot & A
o] 875 Ik 2ol 2HE& g5o] 4

At

o H

l

p

FN r{o
&

T
T
ol
ok

]_

ot
o > J
L

ol
-

flo o
)

Table 3. Test about relationship between volume
and angle

Piston volume and angle

Patient Reference Test Breathing
N Angle | color
type volume volume time
Adult 550 550+25 5 62 Red
Child 250 250+25 3 30 | Green
Infant 100 100£10 3 18 | Yellow
Hot wire test
Patient Reference Test
atient type volume volume
Adult 550 550+38
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Fig. 9. Relation test about compression angle and
volume
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Fig. 10. Second test about compression angle and
volume
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Air volume per second (ml/s)

Time (s)

Fig. 11. Measurement test of air volume using
hot-wire sensor
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