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Abstract

Recently, hospital acquired infections have an increase interest as a public problems, which are caused of

indoor pollutants in hospital. Microorganisms, ethylene oxide, formaldehyde, and anesthetic gases are main

hazardous pollutans in hospital. The possible pathways of the infection are a respiratory channel as well as a

blood channel. The blood channel is concemned since these pollutants might be dissolved into the Ringer's

solution. The objective of this research was to evaluate the removal efficiencies of adsorption trap for

formaldehyde and microorganisms as indoor pollutants which permeated into the Ringer’s solution.

Dissolved formaldehyde in the solution was increased with the injection dose time. The amount of dissolved

formaldehyde was 67.5+9.5% in Ringer’s solution when injection dose time was controlled about 7 hrs. An

adsorption trap was designed for preventing formaldehyde and microorganisms to be permeated into Ringer’s

solution. The adsorption trap was packed with 0.4 g of active carbon (6(/80 mesh) in a sterilized plastic tube

(7.79 cm length, 0.46 cm i.d.) and both ends were packed with glass wool.

Devised infusion set equipped with the adsorption trap showed 99.9% of removal efficiency for form-

aldehyde. Microorganism numbers detected on sterilized water for injection and 5% dextrose infusion used in

the hospital were 2,695 x 10° cells/l and 4,190 x 10° cells//, respectively. Removal efficiency by the adsorption

trap was 92.3 1 8.5% as for microorganisms.

Key words : indoor air pollution, Ringer's solution, hospital infection, formaldehyde, microorganism
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Fig. 1. Various injection methods of Ringer’s solution.
(a) : Glass bottle with different path between Ringer's solution and draw air
(b) : Glass bottle with same path of Ringer’'s solution and draw air

(c) : Flexible plastic bag
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Fig. 2. Schematic view of experimental system using the

SICSVA (sequential impaction cascade sieve
volumetric air) sampler¥hde} 9lo} (Buttner and
Stetzenbach, 1993; Sayer et al., 1972; Greene
et al, 1962). A Aol JFAnAFE o] 43
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membrane filter (pore size 0.45 ym, @25 mm,
white color, nuclepore)E A7 ¥ A&}
£9371= AE2YE (Model No. 400-1901, Bar-
nant Co.)& AM-3te] BAH F2AE B8 5584
F%E 0.4 [/min &2 de 2417 ek 3180

2.2.2 T=HH o] Relsl=s 0l4E £F

U 7| R I)A] A 129 A3 2
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devised infusion set equipped with adsortion trap.

a9 3% 3 TR Y L ATl A F
AEYE AAs FARAAXE T3 YA F3H
oA ES vug Ay 2A e WA st
v U9, 939 FHrY 5% Xxd A (F94
PE AF FFelA TEl] 27 28 E A 2
g2 3y $AYE (Code 503, dofta)E, o2
Aol FANES Az FHAENS SYNEY F
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Fig. 3. Comparison of a normmal infusion set (a) and
the devised infusion set equipped with
adsorption trap {b).

Water or
5 % dextrose
injection

Nitrogen gas

Fig. 4. Schematic view of experimental system for
measuring total bacterial number in Ringer's
solution passed through the infusion set.
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Fig. 5. Effect of dose time for the amount of
dissolved formaldehyde in the Ringer’s solu-
tion.

3.1.4 BAEY 23 TEYHS|=S MHER
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Table 1. The blank microorganisms measured in
water for injection and 5% dextrose injec-
tion. (unit : (x10°cells/))

Water for injection 5% Dextrose for injection

2,061 4,023
1,276 1,668
2,355 3,631
2,551 3,336
2,846 6,182
3,729 4,808
2,159 4,710
3,631 4,710
2,453 4,514
2,649 4,318
Avg. 2,695 4,190

71 B% mig $3 o2 EAtgx oA gin
(oA &, 1993), 2E]X 5% ZETo|A 4,190 X
10° cells//2 FF4HT o 1.60) AL @& v Eo]
AEFHAT. ol d AxA] Gyl ETFE A Eel
FlFe] g AF7E o B TEGA FAH AL
2 A7,

B2 AHeE FAG A T4 0.45 pm
membrane filter2 od3}ajA] AldEc) 2 Q7oA
= 2AAE F4 0.2 pm2 polycarbonate mem-
brane filter& S}sjA n|AES 2319},

Polycarbonate membrane filters Fwo] ¢Q§
A5A 372z 5o ool ABAY AFE 23 9
= nHEAE AgEA sl dEE M AlgY ¥
w7 4, AR A, #AEA 5 F A A
I 9le ubd gisieale] & ok, uwbd, cellulosic
membrane filters Xwo] TETYCZ FHoj gle] 7}
Aol 27 g3 WA EGH T BHAe T whjA
o FAo AA A M ooFE, ALY, FAg
59| ozl o] LH T k. a2}, 2FRRY T2
ol WHAE AYg V|2 s gl o
o} webd, mAER B2 % 0.003~0.5 ume| 27|
7} 2z ubejzioht wlol A E& cellulosic mem-
brane filter2 F83] o35 F3id,

3.2.2 BHEHQ| 042 HAZH

E2b 99 2AFRAS) FAELS FH £4
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Table 2. Comparison of microorganism numbers in an injected Ringer's solution using current method and

modified method equipped with adsorption trap. unit : (x10%cell/4)
Current Method Modified method” Remove rate of adsorp. trap(%) Indoor
Water 5% Dextrose Water 5% Dextrose Water 5% Dextrose air R.H(%)
687 1,251 25 25 96.4 98.0
981 1,178 0 98 100,0 91.7
1,079 2,453 294 98 72.9 95.9
1,079 2,159 196 0 81.8 100.0
4,278 7,359 294 294 93,1 96.0 9.64 65
2,846 3,925 0 294 100.0 92.5 16.93 56
1,668 2,453 491 294 70.6 88.0 9.40 54
1,668 1,766 0 196 100.0 88.9 8.30 48
1,570 2,061 294 0 81.3  100.0 9.14 52
1,864 3,827 0 98 100.0 97.4 28.00 62
Avg.1,754 2,843 159 140 92.3+8.5 13.57 56

Y: The infusion set equppied with adsorption trap

o 2% A= FFFA 1754 X 10° cells//, 5%
Fertol A 2843 X 10° cells//2 FF5HH 5% EE2%
o A oF 1.6 W2 u|AgEe] EH
U EE v G el 7B E A 4 9k

ul ook (oligotrophic bacteria)®] 2% &7) Fol

% volatile organic carbong o] &3l AAZ} $x
9\1‘4 (Overbeck, 1994). &, ZFH4olME Foirjzt
Sobell A 7lsAl o) 9lod, A F7) Foll 34
o) Fo] AR FEE F Aol £YH v|AE
o] FAFTF e EEZY Afel= o wE FAE
< ey ez Azt

v, FAER S AAYSd e FRT 5% 22
ol z+z} 159 X 10° cells/!, 140x10° cells/IZ 7%
Hol vl E52] Aol7} A4 sttt FAEHE Y
FA B A2 E ALgslel g A7 F=E v
AEL 92.3+8,5% A 7Astsict

ME HAHZMS FelA}
F At t-test AFHE epd A
o2 n=99Y" 95% AIAFEY tF 2.2624 H]F
(Christian, 1980) FA#Y9] Z554¢ 5% L=
t7e 4.4, APl FAEY AH va APA e
AN 5% T 7 4.72 A veht o5 wE
o] M2 alolr}l FE ok £ gl 99.5% AlFLFe
13t 3.6080 % A N2 3% fFoAst velgss
o 4 el

o) 2 Ha) po Foubyle] wis] FAEY AAA] v
AE9 AALE B3] Vet & & s

3.2.3 0j4
® 32 &E=

Table 3. Calculate t value with multiple samples for
each of two paried result.

Blank 5% Dextrose injection
Water 5% Current Modified
Dextrose method method?

t value® 4.4 4.7

Y. The tabulated t value at the 95% and 99.5% con-
fidence level for 9 degrees of freedom is 2,262 and
3.690, respectively.

2: The infusion set equppied with adsorption trap

s @ B

£ Qo 2ol fUHE A4 29 B F
B gUdels) 3] E40) 29400 ) w5
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RS SAES 7 FATF B ok o
A F28) £ FoAgoe ST A
©oEA R FAT & ok GYIRA S TPl
slomz Av $7) Fol vl wggel EAsdeE
FUA S0z Feso] nlAE] FHE 2 27 3}
¢ 4 ek

meb] W ol

FARAZAE 74371 Foll 2
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