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7k 90% ol3

2 dFYPo=E Al
TH A A AE =AY Aol AWM EE Frea vEFE 9 7]datdste] AdAE &2 <
F71el ddste] VAEES AFsta 4 FES o ZS8kth volume—controlled mode, tidal
volumes of 6~10 ml/kg, respiratory rates 10~16 breaths/min, positive end expiratory pressure
5~10 cmH-0, plateau pressure <30 cmH20, FiOs < 50%, I:E ratio 1:2. Isoflurane 1.5~3vol%Z "}
FAE o™ vecuroiniume TO)AR, cefazoling o4 FAAR At Do wet
fentanyl 3~5 mcg/kg? midazolam 0.1~0.5 mg/kgs AHE33Ith A& fAblankets AFE-3Fo] A&

= dASA FAsAT
HAE SR Aty 259 7FolEate] &5 iy F4d ™S 5 Fr. vascular access sheathsE
ARg-ste]l RS dl9kd (100 [U/Kg) & Foistal, Seldinger techniques AF&3to] thE s e

15 Fr. return cannula (Bio— Medicus; Medtronic, Minneapolis, MN, USA), th& 2] 19 Fr
drainage cannula (Bio— Medicus; Medtronic, Minneapolis, MN, USA) & A&t AEets 443t
A 94> WA vascular sheaths® 9 &% 4 WAoo w TN, GAAF D =2 A3}
grt. Axets e F cAPIOX® EBS™ (CAPIOX® EBS™, Terumo Cardiovascular, MI, USA)
ini T U Y At AlAlES AEs
2hastr] Aol d AFHE 9T FolEs AAEith

1 L/min, FiOs 100% 2.2 #A sttt [AFR1]

T®2 A datdon H FHELS

loading3F Y+ norepinephrines 0.05
ing %ol YEE

= H ot
slZoflA LX AbAs7]E AASHIL Affinity NT™ AbAsh7] &
AR .
& 15 mL/kg/h9]

ECMO systemo] M=t
ECMOE Azt 8 F73 oF 2 L/min, sweep gas %
A% F<t lactated Ringer’ s £
65~80 mmHge® xd37] & F4 200 mLA
mcg/kg/min®. 2 AlZFsle] FYEEE 243 Y. ECMO 3 =Z7F "H8] & chattering
A x o] 2AME A vt AY ECMO 325 3l plasma €9 200 mLE loading 3F3lth
WA ARSI E B eb agle FEste] AMAEIIEE SAS o mEo AAEEE
sk Ay ugo s sidsta AkasrlE wAsdTh
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FASAT. B WES HA] Tl 30% vhc A

M
i

ECMO 7}s ¥ 180% &<k ECMO
of ANPATHHAHABGA), dnbstebdal, Ad4Ar (CBO), @4+t dE2==4 (plasma Hb),
AAer4 5 4 (lactate dehydrogenase, LDH), fibrinogens Z=7%3lgth. ABGAS URF3IaHAA=
Abbott i—=STAT (Abbott, Abbott Park, IL, USA) HAF 71712 @AZlM Al&stsl e CBC, plasma Hb,
LDH, fibrinogen< XGHAMAZ o g5t 574813l T

A48 5% (Oxygen content) ¥ AFAHEE (Oxygen delivery) 2 ths A& o] &3lo] 313}
Arterial oxygen content (C,O2, mL/dL) = (Hb X 1.36 x 5302/100) + (0.0031 x P,0,)

Oxygen delivery (DO2, mL/min) = Flow rate x C,02
EAZRZ W SPSS 272 Wilcoxon Rank Sum test® 7+ w2 H 239 21 Wilcoxon Signed—Rank

test® ECMO #3529 ke v w s}t

& 103], 10va] 9] A= AYS AFsrh. A5 58 AE&std Affinity NT™ Axs7] 5 AE
gto] tixwow siglow, vUs 59 AAFES Alfste] AIdTew sigith vl wA AYEF
ECMOE Al&atal 302 Fo Als & 5 gl AdAs 2Aste] 2A8s AAsgl ot A3 Eo] A
getol & 9utEle] ARE FAsIT dursst Al o
o1 CBC, plasma Hb, LDH, fibrinogen 23+ tt&3 kot [#1]

ol s Aty gle] 1319 Aol 148 AAstrlz AdS vk o, AddeA =
Ab3t7]) mAo R Qg wAE EF 11709 oxygenatorE AFEEITh [291]

T YEE AaAE (C,02)S Affinity NT™ 14.637 = 0.385 mL/dL vs A A% 13.840

+ 1.360 mL/dL (p—value =0.007) 2 AJA|#o] felakAl 2ottt Oxygenator 5o €Qlat7] 913l
bl roiie) . : (SpostOZ - SpreOZ) _
oxygenator #, ¢ C,O: difference ( {HbXx 1.36x /100 +{0.0031 X (Pyyst 0,

FRIFEY T2 10 g/dLE RSt [22] B3

rin

Pye0)P T S 3t0] Aba Ad&S ekl B

H AAE] AbA AgeF FEgkee 83.79 = 33.83 mL/min%t}.



ECMO A& A%z {203t zpo]ZS Hol= AL diadrdon thxirot A3 oA wol 7ha
sFSlth. T3k oxygenator WAZF WSS AT AAFo] ZoYh (APHE #5, 9 > #7, 8 >

#6). Plasma Hb ¥ LDH + 23 #lo]& HolA| ek},

g APzt 9 AR gE Alks bl AV]A = 19417 25H A7 AlAE o
20417] zel heparinc] F@ =] ARG E JAtAA AL A FFol thgh wo] o] FojFrh
19509t g QFAH 7 7F Mo MAES A ZFEY o F=Z bubble, film, disc oxygenator =
ARG Fe st AbastE ARESEITE sHAITE AR H S o3 - &4 9 ddFNkgo] skl
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(Extracorporeal COs removal, A2 ©o]Atslels A7) 2 E3] Alddo} Boloa £& AH}ES H YT},

rr

(5] Al 543 x7l°l= ECMO 489 5, &4 48§ To= £

]

TLET Aol A
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A4 =844 37 = polypropylene (PP) 3 polymethylpentene (PMP) hollow fiber& %
AFE3ET 9Tt o)Wl A Fo|A AlA|ELS PMP hollow fiber® A ZsFF 01} thZF 02 AFE3F Affinity
NT™ oxygenatori= PP hollow fiberg& AF&3F A|Fo| ). A vt AP A|7Fo] 3A7FC 2 nlw2E]
AR ALTRH, AadGd 55 vuslde 2 A7 itk Ik PP oxygenatore
AFAA 7o AFEE we= FFho] Bou, F7|3F HHEKEE dloF = ECMO, 53] ARDSOIA PMP
membrane oxygenator® 7% PP oxygenatorel| B3] A4 3}7] 117 (oxygenator failure) ©] A of
AbasE7] wAZE A3 APGEe] W Jow HuEa gt [7]

A9 A el HAale A AL oF 600 mL/m*/minC 2 LA glom FAAL
# 2 300 mL/m*/min ©]/ge] Eojo} 7|2 A o] Az} o] Fof o), upebr] FwA @k ECMO A+
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Affinity NT

Novel prototype oxygenator

#1 #2 #3 #4 #5 #6 #7 #8 #9
Body weight (kg) 49.15 54.6 51.64 54.75 52.91 59.91 57.8 55.7 56.1
CBC
Hb initial 8 10.9 8.2 9.2 9 6.6 7 5.9 7.1
180min 9.3 11.3 8 8.9 9.2 6.1 6.7 7 8.7
Hct initial 25.7 38.5 28.6 30.9 30.8 22.8 25.4 19.8 24.4
180min 30 40.3 28.2 29.5 31.2 20.7 24.5 24.8 31.3
WBC initial 7.37 9.29 10.38 12.47 20.09 7.88 11.11 11.42 14.08
180min 12.89 21.72 8.49 5.44 8.45 7.24 16.08 10.16 12.96
Plt. initial 274 346 227 464 372 170 13 215 301
180min 184 267 185 316 79 156 6 137 92
Plasma Hb. initial 63.29 15.59 2.78 1.74 2.02 1.94 1.28 1.89
180min 47.9 64.41 3.53 2.85 2.03 4.54 1.68 2.59
LDH initial 1011 1064 2050 828 259 382 363 393
180min 1428 1089 2789 815 288 379 441 501
Fibrinogen initial 200 255 115 122 119 132
180min 175 180 102 103 147 122
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Abstract

Experimental study on performance verification test of a novel

prototype oxygenator for extracorporeal circulation

Name: Kim Ji Eon
Department: College of Medicine, Ulsan University

Thesis Advisor:

Content

Currently, ECMO is an important treatment option that can increase survival rates in patients with
end—stage cardiopulmonary failure. However, equipment and its consumables are totally dependent
on imports. The development of domestic oxygenators will be of great significance in various fields
such as stability of health care services and development of the medical industry. Prototype
oxygenators showed satisfactory performance in—vitro experiment. Thus, VA ECMO was applied
to 10 pigs and divided into a control group and an experimental group. But, prototype oxygenators
showed problems such as insufficient oxygen delivery and frequent oxygenator failures due to
oxygenator thrombosis. The performance was still insufficient for in vivo application, and to solve
this problem, it is necessary to improve biocompatibility and reduce thrombosis, such as

pretreatment and microstructure change.

Key word : domestically developed, ECMO, oxygenator, oxygen delivery
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