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=Abstract=
Clinical Test of prototype Oxygen Concentrator

Seung Chul Kim, M.D., Sook Whan Sung, M.D.

Department Department of Thoracic and Cardiovascular Surgery

Seoul National University, College of Medicine, Seoul Korea

Background : Oxygen concentrators are convenient to operate and economical for patients with
chronic obstructive pulmonary disease(COPD). However, oxygen concentrators are not manufactured
domestically and the COPD patients are currently treated with imported oxygen concentrators. To
evaluate the efficacy and safety of domestically developed prototype oxygen concentrator before
clinical application, the efficacy and safety of the domestic oxygen concentrator were evaluate by
comparing with the imported one.

Material and Methods: The clinical tests were performed on 36 hyperhydrosis patients from
April 1999 to August 1999. Domestic and imported oxygen concentrators were in turn applied to
the same patient, who inspired oxvgen for 60 minutes at a rate of 3 liters per minute through
nasal prong. The oxygen concentrator, which was applied first, was randomly allocated. The
arterial partial oxygen pressure (PaO:) was estimated to compare the efficacy: and the carboxy
hemoglobin(COHb), pH. arterial CO; partial pressure, pulse rate, blood pressure, and respiration
rate to compare the safety before and after applying each oxygen concentrator. A student t-test
was used to analyze the results.

Result: In respect to efficacy, the difference in the change of PaO: before and after the
application between two concentrators was not statistically significant. In respect to safety, the
differences in the changes of COHb, pH. partial pressure of arterial COs. pulse rate, blood

pressure, respiration rate between two concentrators were also not statistically significant.
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Conclusion: The domestically developed oxygen concentrator, showed satisfactory efficacy and

safety when compared with the imported one. (Tuberculosis and Respiratory Diseases 2001,

51:44-52)
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Table 1. Oxygen concentrator used first at
random allocation

Patient Oxygen Patient Oxygen
number concentrator | number concentrator
1 F 19 D
2 D 20 F
3 F 21 F
4 D 22 F
5 F 23 D
6 F 24 F
7 D 25 D
8 D 26 F
9 F 27 D
10 D 28 D
11 D 29 F
12 D 30 F
13 F 31 F
14 F 32 D
15 F 33 D
16 D 34 D
17 D 35 F
18 F 36 D

*D : The patient who used domestic oxygen
concentrator first )
*F : The patient who wused foreign oxygen

concentrator first
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Table 2. The changes of clinical and labora- tory parameters

Parameters Domestic Foreigegn p-value
concentrator concentrator

P sner | Ta0t00s | taoroos | 0%

oy [ | ee e 1,

ooy [l [qmsus L wens |,

s [ ognon [ omnp

SSPSAY - 17 SE S

Diastolic pressure (mmHg) i;fs:e gggigg gigigg 0.80

+ +

Puls et Ui e 6625105 | eeares ] 04

Respiration rate (/min) ifetf;);e 12?i i ; 12; i 1 g 0.80
7F 0.2601 22 F el FAALE freld Ajole AFIHAE Wo} 5o FtaFEY] AlAER o=
oith6. #37] Fge A AreE7e A A Ak

24 65.4#9.8 mmHg, A4F 63.6£7.6 mmHge]
Rem oF satreErle A9 HEA 65.8:8.0
mmHg, A43% 64.3t6.3 mmHgolAth. p-valuet
0.802.24 F w3t BAHE fF zole ¢l
At

7. W 24 dAhEEVY AS H8A
67.219.4, AE%F 66.2¢+10.5 olRen ATt Abi
FZ£719 A% A44 68.6+10.9, F4F 66.4t9.9
ol9it}. p-valueZt 041824 F o7 EAHo=2
F98 2ol Y8, TEFE TiMtaEST
S A8 15.2+1.7, A4F 151215 °lYeH
I AAEEY A A& 15.1£1.3, A&%
15.2¢1.3°19 . p-valueZt 0.8022x4 F F3bol
SAH o2 Fo7 Aole /AT

ol4e] HAzlox MZTHelM AEE FiibdEE7]
AAFE Pa0pe] Hst@o g ZFT AWM &
] Student t-test¥ 23 p)0.05 o2 JehjEg

gete 488

ol A

1o

a¥%7] Aol B 10%°1 Abel7k WA

< F AU HAA £ o

FHY pH, FUE oldstgagt, Wue d9 %
&4, 8% COHb &9 ¥zFoz AFEYt=
W RE FAVE FtaE 7] AIAER dFdaka
F57) Atoldll kel ztolzt A ebsket

n &

& FE7le WEY 312 FE FL

A28 FE3e P2 Y ZTEFA
ool A 1 ks A& 4 glow], HmA st
I Fy7b Hol FERE F7]H g wASHEA A
& ALgE 4 itk aeln nAEAEeY dshitka
BUs AreE7|7 7 AR o g Qg
T ())J\E]_H,]S‘M.

BaEE/|E B AAhEZ7)9 (membrane oxy-

gen enricher) ¥AAIE At2%57] (molecular sie-

= =
=
©

27}

gl

hm&mg_&rﬂt

| oy

ve oxygen concentrator) ¥ 7K F&F7F Sl dl



- 8. C. Kim, et al -

ohg AL_/,:%‘—%"‘J]% AawEo] "Wolx 4 AR
1 tiekel s£7]1E 196899 Cooper
o) 9]3}01 ﬂ»g— 7ed Exggezl® 1970":":” 9

& (o3
i
30
k<
;:

ol AEE o] Qe pola gt B Ak
%7]9] Aa¥252 alluminum silicate® Tx}
2 (

compressor)2| 27]¢] <3 AHY
=u, E3 olRE o 7149 ﬂ7]9jr BRI
2 7ol AFHE ARG HaEETi
ZEH9 fEo2 96 HAES 4t

rir

A
oil
o

b
(a1 o

Ho
4B
o,
ofy
N
ol
&
JFU
o4
s
ofy
Lo
o,
b

3
)
o

o)
ﬂllﬂ
tlo o, - HE
fac
o

5
2
2
X
>
P>
off

N

iy
rlo
i)
2
R
hui
i
B>
to
rE

M
1o
o
>
it
rlo
r o
Jpy
>
ut
r>
b
off
1
s

(59y A
WA 3 e
ol BagEg i J|AGL o Ry ¢
7 #Aziso] AlgEn gtk AdEEAdqae 2
PR ol U7l $7IE AlAEY Az
‘%6}“ R glo] A l% F#71% /A
%717} 7H%5191 W% B oqelo] st
=7]& o}z 171301 glo] Hehsl
L EE x4°““lf*‘°i AN B84
T FEE7IE JEPE W AFo2 s
o £%7] 9 A8t A 2 dF oldtsida
&e) Astrt vepen? olF Aguwe Zgon
2 AT o ARHRL ASHQ Aol Bad

ot daEEvle 713y day 718 A
AsPAA AAE FEshe Yoy Wi gyl ed
E4E 2o %E F Slo] tr]ege] A4g xA
Aol e ehEAo] ol B4l Heu' B e
Me ol oEde 4] daM dZuFEdet
Aol st At AaFE)dA B o}
AFEA7)9 g71ed AeEgrE
AMg-sted #AMe Ant fgol B 38E9 AS 4

& 94.9%, Ah 0.26%, ot2E 4.84%, o] tEleka
0.007%7F ZA =92 NO, N0z, SO, 5&
A 0.1ppbellM= HEEA %8 3= 9o o
st 9A] AEA 0. lppmollME A=A &
Hzollth. 20| AdppbE AZEHYY FHU]

o Mz -z
~
o
S
B
8
jan
Q
(o4
oi
ne
>
“4o
2
o

i
r\o

DS U R R

M

P
N

B
ok

>
-
ok
)
vl

%ﬁren:ﬂri
Emﬂr;rlr
J{NO

re
rl

25 Yt

ui

o rx m{)i'

%9 ©Zo] 68ppbE FHHo] A2¥ZH7)d o
EF55E Y PR Wy egEAY] FFHoR
AF Fage g Aoz AgHUch o}2Z(Ar)

¥%50] 456%3 =2 WA oY Are B84
BAZ QAdAdE ST 3ol gl 542 24 9
on] 2o EAANYAL AgstE 9FAF AanEr)
T Aro] 4%3E BAskE Aoz Fof gt wx|
U ute|g]o} & AiisE7Ie] Al o] Ao 9]
T it 5UF oAb o) AAE Ao Al
ZHeie}.

2 ggARe

r_ko

[
—_

19999 29 AMguistuy 944
Al@AAA oA BRE AGAI A M 98t
o AlgEAY. AMAIEAAGM 7} AHE olF YA
AgaA e HFAbgto] HAsigion HEotug
2ot Bds HFete B dAAEY A
AAEAY HPAe] Boh AEe FASE 9o
AP MA71Ee] WA AP dHANDF
X E Te FHAA 89 £A7F w4 87}
A7) W] FoA FAE WA= 59 ofE
1999¢ 49 A8 AFo]l 1342 WAHY, &
o BRI & 4502 o] wiA sty 5183
GHo) olgl g vwA Astz He Wil gle
49 #AE oz Mg Aol v st
A F NAE vz AES & Jeded 44E7
Wi 1719 AW & ogs dAuoz WAsly
A stH 7w ol 19999 64 °”‘J"l?§7~ﬂ§4°l 23}
2 ARG, AT E(sample size)E 4F
gtz e A F /A9 dyz °l~r°1 et
e 2HY 22 (fixed sample size design)©.
2 A7 oldel dasittn A= R
£ "lg] A 1 2t 8 gia) 9aAEe
F&gate Fejolet, tr2 shie 8 (sequential
desing)?ldl, 47& Pl 7HHAM 7ldistes 23
7b A HE Hol YeES, ohw Aigte]l
& 7bs7ge] ke #AEHE & WA Y
S A%ste oot B A dods nAy

ke

o



— Clinical test of prototype oxygen concentrator —

SR L 19239 Fisherd) g8 2 sidol
== en e 19268 AHSAC] digt
Sanocrysin® BE#HE FHste G PN BHE
21719 oa] AXujEE g Aol 1 Alxrt Ee 2
gt dod AdolA AR o)]fo7 T wiHy
He 19461 d F3 A7%0] streptomycing 23 o]
gk 8% Bt F29] ol o AlEEH Hw
xTe] widS & Aol 1 ZAlg & 4 S} B2
A wiEREe fAAQ WEeE FR dAy], EYE
7= B71, FA "HA)7]) Fol et ol ety
WA ae wiEste HAG Wye) Hx Filmz
Aol A @i F2 B394 (random num-
ber) ¥2t9] £¥& (random permutation) 2-&%
WHE Abgsta ok AgESoAe ErEEde
Uk 7Y, 9% whd, AR EokY, AA)
7Y B0l o & JAANdEME SR
AN Eo] AAA zgeolnz wrHdYe A &34
T AAAEAl BAEo] BT Ao iu|EAd
T e Jiglatden, B dAE B3
LT PPFoRe 83T JHEE B ¥ &
Bol Fa¥Fol wgg o7t 48 ARy AnF
AERL FRFo] WEHA @7l #A7F HA
Fnor 1 9o 2 ddA g #Hg &Ry
9] A= ¢l

d 8

dME Mz Ee 24 Ak B2 AA
< PR E Tk, $UH6) e Ag
9 AaFE7)sh vlm B T A
2719 B84 % YL AFHas Hac
L A9E% E84E dEiE FRANAT
AAES deile 98 pH, 5UY ouseagt
Wl ek 5FS 8% COHb 59 RE 3=
A 5 27k EASH R 9@ Aolv} gl
2. meh @A AEQ 24 2a F37)9 A

Fo A%e EFUS A4 FHoN DEAHE

L_rL

i ooff ot

Beg BN JgA &) shsstelet A=

LY E

i A:
THZEFRHE BAA AasE7)e s
ZAAAQ e mgulol} FUlelE AAE A Yo} 5
dg g vl dFARFZV|E AMgEla Qe A
ook, AZdigtmelr Adg =4 AirFEEVE
Al AL Aol 4% S AFs A, =4 A4
REF7|S RAAEE Botd vm EMgoey =
A ALEEVe] B 2 JAAE 2489

A o kg
YA FLE 19999 49 HE 19999 8€71#} 369 <)
GeF8AE qdos A=, FL3 Sl
T AaEErie g3t AdA%E71E  nasal
prong S AHE3t] 60RE¢ 9 38jEle goz
A AREEATE ofH JAE WA e A Ae
RS ol &8stk AdiEEr) AeAR
o] F9Y a4y, 9¥ COHb, 9 pH, &9
& oliisletadt, Huty e 3E- 52 4G 2
gkl 1 WstEE v A5
4 o
AWM E oo BAE A4t ¥R EAH
o2 fofg Aeolrt Qila, GAHHEANE FAY
pH, BHE ojitagisy), Wt e & &
% COHb §¢ ¥z} 2o]& AT + At
2 B '
A QA A Ah FE7Y NAF g
ARAE G A It A FE7ie) vwsld §

T UF2E s B

2

FATe]: 1. AnEE7]
2. 43N d
& 1 2 #

1. Levine BF, Bigelow DB, Hamstra RD, et al.
The Roll of Long-term Continuous Oxygen



10.

- S. C. Kim,

Administration in Patients with Chronic
Airway Obstruction with Hypoxaemia. Ann
Intern Med 1967:66:639-50. 2. Petty TL.
Finigan MM. Clinical Evaluation of Prolo-
nged Ambulatory Oxygen Therapy in Chro-
nic Airway Ob- struction. Am J Med 1968:

45:242-52.

. Abraham AS, Cole RB. Bishop JM. Reversal

of Pulmo- nary Hypertension by Prolonged
Oxygen Administration to Patient with Chr-
onic Bronchitis. Circulation Research 1968:
23:147-57.

. Stark RD, Finnegan P, Bishop JM. Daily

Requirement of Oxygen to Reverse Pulmo-
nary Hypertension in Patients with Chronic
Bronchitis. Br Med J 1972:23:724-8.

. Krop HD, Block AJ, Cohen E. Neuropsy-

chological Effects of Continuous Oxygen
Therapy in Chronic Obstructive Pulmonary

Disease. Chest 1973:64:98-7-22.

. Neff TA, Petty TL. Long-Term Continuous

Oxygen Thera-py in Chronic Airway Obstr-
uction. Ann Int Med 1970; 72:621-6.

. Harris CS, Bishop JM, Howard P, et al.

Long Term Do-miciliary Oxygen Therapy
Chronic Hypoxic Cor Pulmonale Complica-
ting Chronic Bronchitis and Emphysema.
Lancet 1981:28:681-5.

Mge  Aeg oy FAAREHVIY AL

r

3 FEAY. EFA 1998:31:643-9
GES fTG . e AE. AP

g A EUE R EEE. 1998

Cooper CB, Waterhouse J, Howard P. Twe-

et al -

12.

13.

14.

15.

16.

17.

18.

19.

lve year clinical study of patients with
hypoxic cor pulmonale given long term do-
miciliary oxygen therapy. Thorax 1987.42:
105-1011. Evans TW, Waterhouse J, Ho-
ward P. Clinical experience with the oxygen
concentrator. Br Med J 1983:287:459-61.

A Million Random Digits with 100,000
Normal Deviates. The RAND Corporation,
The Free Press, New York, 1955.

Stark RD, Bishop JM. New Method for
Oxygen Therapy in the Home using an
Oxygen Concentrator. Br Med J 1973:2:105
-6.

Lowson KV, Drummond MF, Bishop JM.
Costing New Services: Long-term Domicili-
ary Oxygen Therapy. Lancet 1981:23:
1146-9.

Cooper AG. Oxygen Production for Medical
Use. Hospital Engineering 1968:12:85.
Brioka N, Takano K, Hoshino E. Suyama
H, Saito S, Sasaki T. Clinical Utility of a
Newly Developed Pressure Swing Adsor-
ption-Type Oxygen Concentrator with a
Membrane Humidifier. Respiration 1997:
64:268-72

Johns D, Rochford PD, Streeton JA. Ev-
aluation of six oxygen concentrators. Tho-
rax 1985:40:806-10

A kS, A THHE. 1H A A e
SR EWE-, 1997

s 2 AR QAAEAGA BEHE
B G QA E AAA 3 nAb. dist
gzl 1995:13:15 -23




