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Sudden cardiac arrest and heart diseases are the leading causes of death globally, but cardiopulmonary
resuscitation (CPR) may prevent multitude of death if being performed timely and accurately. Since in
many cases of cardiac arrest there is not a trained rescuer and conventional CPR method is difficult and
may being performed incorrectly, various equipment has been produced for this purpose. In this study,
by reviewing of previous important studies on automated chest compression devices and comparing
their effectiveness in returning of spontaneous circulation (ROSC), a novel, portable, programmable,
flexible and automated chest compression system is introduced. For prototyping of this device, first
required data were extracted from studies on CPR, then mechanical components for compression system
and chassis, and electronic components for controlling unit were designed and produced. The novel
device which is developed in this research could be installed easily and perform the chest compression
according to the patient’s condition and guidelines automatically. It also enables chest compression
even during patient transport. Furthermore, because of user-friendly design, everybody could use it
easily. Eventually comparison between this device and other similar automated devices indicates that
this device has more benefits and more reasonable price as well.

42030 Jlo yo o8, ol Boyel <l plojlo (i Gob 5 Wpaise doddo -1
Gt S el Sl 55 Ol 5o ey daleS Lo 50 58 05ekes 238 Ul cnl (o gl o A4S (93 (505 BBy 4 (Sih 0 (o8 e
O lel Gl s paed 50 Jleplgieds S oo gmme yegS e e Dl S9 obyz (e g amD 50 9wl Lol iSme (I8
B sl 5l 5L g S e 51 17.19% g0 1395 L 1385 sla Lo 2 D550 sl a4 Bl 10 eg S e Y8 G te 5l cl8 SLST ]

Please cite this article using:

Moyl SlSt el cle & ooz 53 i Ogekoe 173 330> Jluya

g lod ool 13 &yl 5l dlie ol 4 gl )l (61

A. Ramezani, A. Tavakoli Golpaygani, K. Hassani, Design and Construction of a Novel Automated and Portable Chest Compression Device, Modares Mechanical Engineering, Vol.

18, No. 01, pp. 258-264, 2018 (in Persian)


http://mjmec.ir/
https://dorl.net/dor/20.1001.1.10275940.1397.18.1.38.5
https://mme.modares.ac.ir/article-15-5630-en.html

[ Downloaded from mme.modares.ac.ir on 2024-04-23 ]

[ DOR: 20.1001.1.10275940.1397.18.1.38.5 ]

Ul 9 (Slbo) Sle

Jod il b )T 393 a3 Slwlo (295 0w 3 wilw 9 Alb

Bl sagoiigel ol gl as bl gl o sleolfive yizes
8 5hale a8 wlgs e a5 laolfius 3l o0 oslizal IS job 4
Yok (b able ey gl Bo3 jso w4 ) sy B bl s
noz Ly gdge A8 sl Yok aile 4 ary b 5wl
S Lol iz g0 ) (W[ bt 5l 455 0nl 05d 0 Cowe
IR TR LW W [P S EPRCA V| R-E T VRN W | W T VIR I W
A T8 (Sig xSl p5lSe S a8 sl 4355 0y g LolSiws ol (g 2SI
o J5S o Seig SIS i e S 0 S |, Sk
ey Gops Soilfe prille o cpizmed .l B slule Sial g
ek 4 (Sl 5l (pl 4T WS e Jlosl din i plral> o
oS eige 5l eslaiul b L es,id (glse 3l eolainl &jgo g0 4 IS
Ol g ead asle ofius a5 JSoss slapiwaw o,Sles 850 0
oS oadpbnl (ol Lins Sldllan o, oo )8 4w ol )0 o il
o)Lt L 4565 ol 5l ooliiul coie il @ Sldllas ol 51 S o
o5 slopins 5l ooliiwl a5 oals leal Ko S j0 9 Sl ould
B e Sl 4SS &5 Gl 5 s S 8 L
p 60,Ses s g Sldllas 51 S a1 Joax o cuils aaless )0
5og3 slaolKiws g5 (Sop a5 LSyl 5 T bl Tl oK aw
o o,Lal Wijls loz mhaw o ) eslanl oyt 5 aies L8 5Ll
W3S Djpe Slllhas bl (A3 Glaptans ow)n 5 o
ool Slole g olfius Ky ohb il gla orlljgis 5 bas st
P @D Gl g 952 se slaptans colee (falS 0805, L atd iy
2 ok ol il s 4 Lot slaesllygiss 3T 008 Sllee
0550 Sledbl (p Fage b 00,54 Sog3 T o o olKws Sl
4 ,La3 ln 5l 990 S9 Gliee 4 baaye olKiws (nl cSbe ol LS
sole slaxi 25 5 jlow v andd plrale (o)s5 Olon a4l
wole SYlae o, T 5l ledbl ol (oled g0 alBs j0 LS 0550 dige
Grolliws plo asdlas 35 g Madlipn lo Joadlygiws dLds jo caicl>
G323 25 5 Faile B low dies andd Slrale ()5S (055 500
141 s Ol aids 1o L 100 I8 jlole Dol 4 b aiw 4wl

ol g b -2
Sl ity bl g oo lpb -1-2
bl 5] s 5 5505 Jlael anly Lol 5 4 olKzus ol SilSe i
Jlosl (Ggtam) 200 o b a4 Gl <8 > Jowe 9850 Jolb IS )5k
el (o) (25 S g bagsl o lad

G el oBiws wiile o8 slube leolKiws 1 (S B,
Sy oo ol o el ond aslitl byl s Suilogs (gla,aileas
o of Ay o5 ad asle 5 Sk (Sl Gy otk e
Slp ol (G850 5 28 (b3 05 @0 sise Shsd oS>

2 Thumper
% AutoPulse
4LUCAS
°DC

259

T Ssy ool b 45 50,0 eSS oyl (nl S5y L
a5l @ Ol wnd Djge colie (So Il Sed ol en 4 gBge 4 g
12] 55 5 o5l o3l ol 51 38% 5 1o 5l oSils

OS5k sy kel g et b,y o8 sl
& ol Guils Sl sl Sl Jols g el Sl 4 ol ol Lo
S5y loy U (seghme (iS993 (505 Slml Baa b e g (3
Lol (G393 a355 5> by

Comal 51 Ly 05 pll (e 0oy e 53 Wb s
228l o 31 (b o)) aids 46 e )b il she S B
AL ) S Kb g el el s 03]
Li gz ono el Tolael )58 pladl 4y 5l o ol placinss
S llayls o Sl sbaplasl 5o Sluls ) 6 ufin 5 Ol
B bl Slles wiilgi oo 45 oay0 bigel o3l slaxi o )lse 5 (5l
Cowl oot Gl Gllllae 3do g Conl oS 0S| 2l moro jobb 4 1) (54,5
1] 5)s T cadbgn yo gl @ 58l 8 Gl Sliboe plaie o2y o5
A dndd U010 0929 (6L Lo (5900 4 35 (B bl o (izmen
g aids o )L 100 5l e Wb Jos (nl g 05d rasle (S (e @
g Corw Gl L5 Lol Sllas plply 06d (1SS 4 ds e Do
I, ool 5l 5 onss Folaal gl el wilgi o 4 el (gloniiSars
Oley wile @dlge 51 (gylns o a5 Sl 5l pegdle ol ansla
545 51 Sz lboliins 4 5Ls el Sanpé ol ol Lo Uil
Slole @ b Joallygims (n 3T a2 b g oad cemd (Son (o (S
55 4 IS s & laelSins ul 5SS s 30 4 oo (i
ol 5lale ploxil gl 008 SaS gloolKius Mg so (G AL
Iy Sldos glusl gg,m o gy a5 5055 solliws § (055 ,u8)
ipd oo plosl

slallas witen 5 5lols 0onS S8 Bo 5055 8 slaolKiws
i gn Sgnte ) ool Slule gagis )| g am g alS s 1) (Sl
Sk sl plml sl (Sladl 95w S8 90 b o 4 a5 cusls i o b
pae s bl slas cle 4 sanSLal Sis podle ol pl 45 Cau
52 ln (ol 4l Conl (S il 03,23 25 L 9 BB 590 Jlos!
PRI T RSP Uar s ] B L PR Ve PR UL KU JON-S PR L IRV R
oS Slallhas 5 50s5 sbolfins b auslie ;o byl 36 e 3,50
s o9 b 5355 8 slaolKius aSinl b el 4l &g
slalas 5 axsly g pSetn b eoib Ll wiloas 5 Lol sgge
sl o9 pleoliws (nlply wpees o 3l o5 ok 4 1) Sl
Gl Sl 595 LI (g Wil oS widly anwgs Ll gl oy
s ol hle Gl 1) Sl 5 e LS

SlolSins 5 (st 0geds 3l ooliiul plSn 45 age Sl 5 S
o> B b Gl s plxl B SS0g5 8 s SWS
@ lele g Lol ol B el 513 5190 5l (55l po sl Jlon el
Sy ghad 5 abad Sy lp (S g 998 bl gl 5 plate D90
o 45 o3 L 5 89000 Jitte Vgl J51s 4 o o5 5o o
S g S gy ulpd Gz 0 Sl plraly b 0 SS9 )
O Glgee )05 i | oolaiul b Ll wjlas oS lsie o 4
ol ol slele 58 b GeVenl & JU e s o oo

1 CPR: Cardiopulmonary Resuscitation
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Fig. 2 User interface control panel (Above) and related electronic
circuits (Bottom)
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Fig. 3 Assembled device before adding cover and case (right) and
completed device (left)
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Fig. 4 How to install the device on the patient
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Table 2 Comparison among automated mechanical chest compression devices and the novel introduced device
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