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Abstract	 Neonatal Pseudomonas cepacia Septicemia: Associated with Chlorhexidine-Cetri­
mide Contamination* 
Pruekprasert P**, Promplook S***, Silpapojakul K****, Patamasucon P.** 
**Department of Pediatrics, ***Department of Pathology, ****Department of Medicine, Faculty 
of Medicine, Songklanagarind Hospital, Songklanagarind University, Songkla 90112, Thailand. 
J Infect Dis Antimicrob Agents 1988; 5:9-15. 

Sixteen cases of Pseudomonas cepacia septicemia at neonatal intensive care unit in 
SongkIanagarind Hospital were reported during two year period, from August 1984 _. August 
1986. Oinical features, laboratory data and specific aspects of treatment were reviewed retrospec­
tively. In all cases infection were acquired in the hospital. Intraarterial and intravenous catheter, 
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use of ventilators and multiple antibiotics therapy were important predisposing factors. Better 
outcome was associated with the use of appropriate antibiotic therapy and discontinuation of the 
catheter. 

Ps. cepacio could be isolated from the solution of chlorhexidine-cetrimide (Savlon~ in 
the dilution of 1:30, supplied by the hospital pharmacy. This solution was used as an antiseptic 
for disinfecting the arterial forceps and the endotracheal suction catheters. Subsequent investiga­
tion revealed that the hospital deionized water equipment was contaminated with the organism. 
This deionized water is used for chlorhexidine-cetrimide dilution. No further case was reported 
after 2% activated glutaraldehyde (Cidex~ was used as the substituted antiseptic in the NICU. 

.. 

.. 
Am1~~b~€l1u h .JYW1U1~biJutlnJ'VI1~lf'lnJ'IJ€l·:l'Yln h .JYW1U1~ 

~ ~, 

j:nnm1~l11jJff€lu'VI~.J~.Jm1~~b~€l1u h .JYW1U1~~ .J'IJ~lUfl1WYl1 
lutl Ytfl.2528 'IJ€l.JU1rJbb'Vi'Yl6th3J bb~3J€l~'il1'ilib bb~~flrn~l 'ViU, 
€lllilm1 ni.nn~~b~€l1uh .J'VirJ1U1~b'il ~rJ 11 'f1€l~lU1U~thrJ~tu , " 
lrluh .J'VimU1~ 100 11rJ 'VI€l~thrJ neonatal intensive care. " 
unit (NICU) bb~~ intensive care unit (ICU) biJUbb'VIci.J~3j 
m1~~b~€l~.J~~ 1U'VI€l~thrJ NICU 'ViUl1b~€l Pseudomonas 

~ 1 ~ ~ 

cepacia biJutlty'VI1~lf'lty'IJ€l.Jm1~~b~€l1u'Yl11mb1mn~ l~m'il 'Vi1~ 

m1&l~b~€l1um~bb~ b~€l~~ .JbUUhfl~1Ubb1 .J3Jln 3je1'il1Hl1rJ~.J , " 
~11rJ .J1U~ .J1~11Udl3J-U€l3J ~'IJ€l.J~UlrJ 'Yll1 n bb1 n bn~~ 3j m1 &l~ b~€l 
" " " 
Ps. cepacia lum~bb~b~€l~~.Jbb'f1t1 'Vi.fI. 2527-2529 b~€l'il€lu&lm1ni." ,
t11l~rJb~rJ.Jhm1 bn~ hfl b~€ll1.Jbbm'Yll.Jbbril'IJbb~~t1€l.Jnum1 
1~U1~'IJ€l.Jb~€lil€l1U 

biJum1I'lmt1ff€lu'VI~.J~lm1rJ.J1U~thtJ'Yll1nbb1nbn~'Ylm1tJ" ,
lU'VI€l~thtJ NICU ~3jH~b'Vi1~b~€l~lm~€l~~Ub~€lPs. cepacia 

~.Jbb'f1b~€lU3Jm1fl3J ~.fI. 2527 ~.Jb~€lU"fl1fl3J ~.fI. 2530 l~tJ, 
11Udl3J-U€l3J'iH1m1"1l1~ biJtJW11€l.J'Yll1 mb1n b1i~, 11tJ.J1um1 b~1~ 
~ " 

b~€l'IJ€l.J~€l.J~~ihl'Ylm h .J'VimU1~~ .J'lJmUfl1U'Yl~, 
nl1 ~ €lU~lUnn1~U1~'IJ€l.Jhfl1~rhhb~eiUN.J'VI1fl3J 

'Vi.fI. 2529 l~tJ bnU~ .JrI .J'ild 1 ~~ biJU'IJ€l.J b'VI ~1'Yl,n U1 ~ blmlU 'VI €l 

~thtJ 1~bbri ,ilm"J11b~€l 70% alcohol, povidine iodine (Beta­

dine®), tincture iodine, chlorhexidine (Hibiscrub®), chlo­

rhexidine-cetrimide (Savlon®) ,il1ubfl~€l.J"liltJ'VI1tJh ~lbn~€l 
bb~~UlWll€ltJ1.JWI.Jnci1lb'Vi1~b ~tJ.Jb~mbtJnVilb~€l Ps. cepacia 

nl1bbtJnb~€l Ps. cepacia rll~Vi'€l.JU~U~nl1~~~11'YltJ1 
l~tJul~.JrI.Jml~inoculate ~.J1u1u BHI broth mnl.~biJu 
disinfectant ~~b~€llll.J~ltJ BHI broth €ltlUU€ltJ 1: 10 ~ln.ftu 

.j V1.I~ ..culture bb~~ ..lb"1l€l'Yl'IJU bU-DU~'il1b"1l€l'il1m!i 

Ulb-U1~€lU 37"'1f. incubate U1~3J1rn 18 offll3J.J ~.JUl3J1 sub­
1J 1IJ lllJ lIJ 

"'''' ~'".. 
3J1'il1~lU2,J" .. 

3J1nn':h 1 Wll bb~~1~i:Jmm1bb~~mm1bb~~.J'IJ€l.Jm1&l~b~€l€l€ln 
jJ1nm1l'ln'l3'1 b.a€l.JjJ1nfl rn~~11tJ .J1U~~11~~m1 b'Vi1~b~€lfl.Jb iJu 

" 
pseudobacteremia 'VI1€l contamination ~.Jb'VI~€l~thtJ~biJU 
Ps. cepacia septicemia -$\.J~U 16 11tJ v1.Jnnm~jJ1tJlu1U~ 1 

lutl 'Vi.fI.2527 'Viu~thmYitJ.J 1 11tJ nn1~U1~'IJ€l.Jb~€lm~11fl.J 
" 

b~3J~uluti 'Vi.fI. 2528 ~thtJ 15 11rJbn~m1&l~b~€l1U1~tJ~n~l 
~ &5 ~ 14 d " do &5 A 

18 b'il€lU fl€l 'il.Jbb'ilb~€lU3JU1fl3J 'Vi.fI. 2528 tl.Jb~€lU~.J'VI1fl3J 'Vi.fI. 

2529 ii€l3J~'Yl1.Jfl~Un'IJ€l.J~thrJbb~~.J1U'il111.J~1 ~thrJbiJU'Yll1n 
1J lJ lIJll 

b1i'ilri€luih'VIU~ 12 11tJ 'Yll1nmuih'VIu'il 411tJ Ul'VIUmb1mn'il 

U€ltJnl1 2,500 n13J 12 11tJ b'Vifl"1l1tJ 11 11tJ b'Vifl'VItY.J 511tJ m1 

~~b~€l'Ylnfl~.Jbn~1uh .J'VitJ1U1~ 1::;tJ::;blm~&l~b~m1i~V\~.J~ln, 
~thtJ€l~h .J'VimU1~ l~m'il ~tJ 10.41u (range 3-281U) 1~tJ~ 
n~1~~UltJ€l~h.J~mU1~-$\.Jju l~m'il~tJ 39.41u (range 4-120 

lU) 

nnlolw:::m~fH'l'\.jn ~ultJ'Ylm1tJ3jmnld'1l3J, i:J1-u 10 11tJ, 
, ti, 

€lrnv\ll3JiIlWll 36°'1f. 611tJ, #flbV\~€l.J 12 11tJ, V\ltJh~lU1n 
, y 

10 11tJ, bb~~~Ui WI~bb~Vl.J1,""111.J~ 2 

~UltJ'Y1m1tJi:J€l1m1V\umbfl~1~tumu~~lU~3J1nnl1 1 'lJU1U. 

3J1ri€lUb1i~m1~~b~€l i:J~UltJ 9 11tJ~€l.JHbfl~€l.J"liltJV\ltJh ~U'ltJ 
" " 

10 11tJ1Mum1lr1~ltJ~lUb-U1V\~€l'ilb~€l~bb~.J~~~~€l bb~~~n 
6 11tJ1~~11~~mtJ'Yll.Jbii3J1~,ilbn~€l ~~m1b'Vi1~b~€l~lnumtJ 

, ~ 

at ..::tdl dI 

~ltJ~lUV\~€l~b~€l~bb~.J'Yl~~~€l 'ViUb"1l€l Ps. cepacia 6 11tJ~ln 
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NICU = neonatal intensive care unit 

~ =fata episodes 
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U1~tJ~nm'Ylflmt1 3J'Yll1n 21 11tJ'Yl3J~~b'Vi1~b"1l€ljJ1m~€l'il ~tl~ 1 Distribution of Ps. cepacia septicemia in NICU 

~U~~€l Ps. cepacia 1~bbtJnqthtJ 5 11tJ~3j~~b'Vi1~b~€l~Ub~€l during August 1984 - August 1986 
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~ ...,...Vll'n:l~ 1 Clinical information of 16 cases of Ps. cepacia septicemia	 tl 
to' 
:t:.. 
;:sCase Admission Sex Admission Day of Source of Use of Intraarterial Prior Antibiotics Outcome ... 

I	 §,
No. Age	 Diagnosis Positive Positive ventilators or Intmvenous A,ntibiotics thempy (cause of death) 1';' 

(day) culture culture catheter thempy (days of Rx) Cl 
(days ofRx) 

l:) ­

:t:.. 
~ 1 1 F	 Prematurity 28 Blood - - Ampicillin + Ticarcil1in + Unable to ;:s... 

SGA	 Gentamicin Amikacin evaluated "" 
(5) (4) 

2 1 M Prematurity 3 Blood - Ampicillin + Cefuroxime + Dead
 
Gentamicin Amikacin (Sepsis)
 

(3) (1) 

3 1 F Prematurity 16 Blood - PGS+ PGS+ Recover
 
RDS Gentamicin Arnikacin
 

Birth asphyxia (13) (18)
 

4 1 M Prematurity 20 Blood - - PGS+ Cefuroxime + Recover
 
RDS, Pneumonia Gentamicin Arnikacin
 

(9) (21) 

5 23 M	 TGVcCHF 12 Blood + - PGS+ PGS Dead
 
Pneumonia Gentamicin Amikacin (Tension pneu­

(10) (16)	 mothorax) 

6 1 M Prematurity 3 Blood + + PGS+ PGS Dead
 
RDS ET-tube suction Gentamicin Amikacin (Sepsis)
 

Tip of catheter (3) (10)
 
~ ,..... 

7 1 M SGA 3 Blood - + PGS pes Recover* Vi 

Polycythemia Gentamicin Gentamicin ~ 
(3) (10)	 .......
 

8 1 M Prematurity 14 Blood + + PGS+ PGS+ Recover* ~ 
RDS ET-tube suction Gentamicin Ceftazidime , 

(8) (17)	 ~ 
:'I 

.......
9 1 M Prematurity 8 Blood + + PGS Cefotaxime Recover*	 \0 
00RDS ET-tube suction	 Gentamicin Arnikacin 00 

(8) (16) 

..... ..... 
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f11n3~ 1 (~6) Clinical information of 16 cases of :::.J ge 
::::,,­

Case Admission Sex Admission Day of Source of Use of Intraarterial Prior Antibiotics Outcome ­
;t:

No. Age Diagnosis Positive Positive ventilators or Intravenous Antibiotics therapy (cause of death) ;:!I 

(day) culture culture catheter therapy (days of Rx) i:." 
(days ofRx) ~ 

"" '" 
10 I F Prematurity 3 Blood - + PGS PGS Recover* ""­

Birth asphyxia Gentamicin Gentamicin 
(1) U7) 

11 1 M Prematurity 3 Blood + + PGS Ceftazidime REcover*
 
RDS ET-tube suction Gentamicin Gentamicin
 

tip of catheter (3) (21)
 

12 I M Prematurity 5 Blood + + PGS Piperacillin Recover*
 
RDS tip of catheter Gentamicin Amikacin
 

(4) (21) 

13 I F Prematurity 6 Blood + + PGS Ceftazidime Dead
 
RDS ET-tube suction Gentamicin Amikacin (Intraventricular
 

tip of catheter (6) (28) hemorrhage)
 

14 1 M Prematurity 3 Blood + + PGS PGS Recover*
 
RDS Tip of catheter Gentamicin Gentamicin
 

(3) (10) 

15 I M Birth asphyxia 17 Blood + + PGS Piperacillin Recover* 
RDS ET-tube suction Gentamicin Amikacin 

tip of catheter (14) (18) "-' 
...J 
"-'l 
'O.l 

16 I F Birth asphyxia 21 Blood - - PGS Ceftazidime Recover 
...J 
"-'l 
:::;;-'l

RDS Amikacin (14) ~ 
::::JJ 

(6) ~ 

~~' *Discontinuation of the intraarterial and intravenous catheter after the blood culture is known
 

RDS =Respiratory distress syndrome, SGA =Small for gestational age, TGV c CHF =" Transposition of the great vessel ~ith congestive heart failure 
::J)
 
ee 
~ 
...J 

:3" 
:z:::: 
.~ 
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~l1H~ 2 Clinical signs and symptoms of 16 cases of Ps. 

cepacia septicemia 

Signs and symptoms Cases 

Lethargy 16 

Temperature> 38.3°C 

1: } 16 
< 36.0°C 

Jaundice 12 

Poor feeding cis vomiting 7 
Respiratory distress 10 
Apnea 5 

Cyanosis 6 

Convulsion 4 

Skin lesion* 5 

*Petechiae 3, papulovesicular 2, sc1erema 1 

, ~, 

~lmuri~.,j 7 1ltJ ~1:'lm1b~1::b~ml1mtnl'VI::ribt\mlnendo­

tracheal tube ~u Ps. cepacia 6 1ltJ'il1n~lmu~~.,j 91ltJ 

~1:'ln1d'i'm~l~UltJbtirJ-nl~4 1ltJ 1tl~ 11 1lrJ Bn 1 1lrJ 
~ 

13JNllJ11 tll.h:: dJU~ 1:'l1ifl b~tl.,j'illnU~113JN ~mh1V;1:'ln1Um1 
~ ~ 

1m~1~tl Nlb'VImtl.,jm1~lrJ~ull~ltJ'illnm1~~b~tl1~rJ~1.,j 21ltJ , , ~ 

Bn 2 1lrJ1ifl1um11m~1'ilUm::'t1.,j~1:'lb~1::b~tllUb~tl~1ifl~1:'l1:'lUbb~1 

bb~~lrJ'illn1m::bbmn6Jltlu€iu ~tl tension pneumothorax bb1:'l:: 

intraventricular hemorrhage 

ml1J«1J*UTI'lltl.,j~1:'ln1d'i'm~mlum';jHtJ1Ull-nlu~ ~UlrJ 

~1ifl1utJ1ull-nlU~~b'VI1J1::N1J~tl b~tlb~tlrJl bb1:'l~1V;1l1tJlu 21u 

~iimm1 btirJ-nl~ 2 1lrJ'illn 9 1lrJ ~lU~UlrJ~1MutJ1ull-nlU:: 
13Jb'VI1J1~N1Jb~tJ-n1~2 1ltJ'illn 6 1lrJ britlbU1rJUbritJUe1~1l~lrJ 
'lltl.,j~.,j 2 n~1J~Ul113J~1.,jnUfl~Hii'IXtJ~l~ty'Yll.,jNtJ~ (Fisher 

Exact test, p = 0.06) tl~1.,j11t\~11J~UlrJ 2 1lrJ~btitJ-nl~~.,jl 
~1iflrJ1U ll-nlU~ b'VI1Jl~ N1J bb ~lii U dJU~UltJ~ bti rJ-nl~'illnJm:: 

bbmn6JltlU 

lu~lmu~ulrJ 10 1ltJ~1~1um11~NltJN1Uboiil'VI1:'ltl~b~tl~ , ~ 

bb~.,jriN::~tl ii~UltJ 8 1lrJNl1J11mmNlrJN1Utltln1~'VI~.,j'illnii 
~ 

mm1 'Ym1ltJ1tl~m~ Bn 2 1ltJ~lbtJU~tl.,jfllNltJN1U1l b~tJm~, 
~.,j 2 1lrJ 'illnm1'Yl~NtlU'Yll.,jNtJ~~UltJ~Nl1J11mmNlrJN1U 

~ 

'VI1:'ltl~b~tl~tltln1~ ~1:'lm11m~1~nlltl~1.,jii\t'rJ~l~ty(Fisher 

Exact test p< 0.05) 

b~tl Ps. cepacia ~bbtJn1~~tltJ1 gentamicin bb1:'l:: amikacin 

~.,j~.,j1tltJ1:'l:: 75 U1:'l:: 63 ~l1J1:'ll~U ~tl chloramphenicol bb1:'l:: 

co-trimoxazole ~tll nU~tl1tlrJ1:'l:: 37 bb1:'l:: 33 bb~'I1n~h~bbrJn 
1~1~tl ceftazidime bb1:'l:: piperacillin m11m~1~1ifl~1:'l~lU 

. . v, 
~I~ ~ Q Q.I 1 0 "'! 

'iuYl2 llff~-:j'J~V1If1U\?l1f)UN'Ul'Jlf1lmf)-:jdeionized water 
'II • 

lmyH ceftazidime 'VI1tl piperacillin 1l1Jffu aminoglycoside 

#f.,jbb~~.,jlu~11l.,j~ 1 

f-Hlm'H'H)lJftllJmn~lJWI'Uf)-:Shfl 
~l1JTImbtJm~fl Ps. cepacia 'illn~ltJ16JJlb~fl chlorhexidine­

cetrimide b~fl'ill.,j 1: 30 ~.,jliu"li~ltJ~~b~1J'VI~'illn endotracheal 
I \J , I I 

tube bb1:'l:: u"libfl1tl.,j!jtllunwYllVi~ tlm1 ri bnrJliifl.,jffu~UltJri th ~ru 
~ ~ 

1~bbn arterial forcep ~.,jh1um11~~lrJ~lUborrl'VI1:'ltl~b~fl~ 
bb1:'l:: arterial clamp ~.,jH"lilrJ~Ub']1Jlum1u'Yl.,j'VI1:'ltl~b~tl~b~fl 
lV;~l bn~tl ~ .,jm'ilbtJu'Yll.,j'ibb~flboiil~~UlrJ1ifl 

\J\J ~ ~ 

m1 ~ tl u~ lU1~'Yh ~tl ti.,j~l b'VI~'llfl.,jm1 UUbUflU'llfl.,jU l tJl , 
6JJl b~tl chlorhexidine-cetrimide 1~tJ bt\U#fltl~l.,j~ lrJl con­

:;
centrated chlorhexidine-cetrimide ('illnU1~'Yl), UltJlb~tl'ill.,j 

1: 200 'illnV;tl.,jb~1rJ1JtJl'lltl.,j'VI'iilmll«'jjm1 deionized water1J, 

~H~~ 1J~ltJ11V;b~fl'ill.,j1Ud::#fu~l.,j 1 bb 1:'l::~ lU1::Ul1Jlb~l:: b~tl 
~Ull~11J11tlbbrJm~flPs. cepacia 1ifl'illn~lrJl chlorhexidine­

cetrimide 1:200 bb1:'l:: deionized water u~13Jiib~fllU~ltJ1 
~ 

concentrated chlorhexidine-cetrimide bb 1:'l::ulU1 ::Ul ntlu 

~lUboiilbfl~tl.,j deionized water U~~.,jllbb'VI~.,j'lltl.,jm1uubtitlU 
'llfl.,jb~flfl~1u'Y1fl resin 'llfl.,jbfl~fl.,j deionized water (1U~ 2) 

't1uri~mlull~lrJl chlorhexidine-cetrimide lU'VIfl~ultJ 
~ 

iib~fl Ps. cepacia UUbt1flUfl~ 1~bu~tJu~lm6JJlb~fl~liu"lib~fl.,j!jtl 
~ 

1unT:i'l'1lVi~tlm1~1.,jl bb1:'l::bb"li~ltJ~~b~1J'VI::btJU 2% activated 

glutaraldehyde (Cidex®) ~.,jbb~nm.,jb~flu~.,j'VIlfl1J ~.fI.2529 

'VI~.,j'illniiu13J~I~·UlrJ~~b~tl Ps. cepacia lu'VItl~ultJ NICU Bn 
~ ~ 

b1:'ltJ'ilU~.,jb~tlU~mfl1J~.fI.2530 b1JUblm 1 tI 2 b~tlU, 

b~tl Ps. cepacia dJUUUflrib1tl1Ubb'Y1.,j~~tim1J1:'lU ii flagella 

bfl~tlu1'V1l1~U~l ~~btJU nonfermentative organism ~n 
'il::~tltJ1ull-nlu::~lul'V1tY1~m'il,m::tJ11un~1J aminoglycoside 

b~fldii~tl~Ul Bn 1~un Ps. multivorans, Ps. EO-l bb1:'l:: Ps. 
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kingii Y-nj1~rr11t1l'U,,11 LL~::;~'U,li11 aJ"1Il~ U~m1~~ L~€l'U,€ln 
h ,jYi£J1Ul mu'U,tr ty'\l\l~Y-n_j'l!mJ m1~~L~€lfll'U, 1'\1\ q!LU'U,m1~~ 
L~€ll'U, h ,jYi£J1Ul~ 11tJ,jl'U,m1~~L-nmrnYiUl1ilmlaJiaJ~'U,~nu 
m11.l'U,L ~€l'U,"lJ€l,j L~€ll 'U,,11tJl ~1 L~€l ~H'Yh ml aJff::; €l1 ~th'V\'lt,j 
~thtJT1€l'U, yhV;~tml1 LL ~::;n€l'U,~14!~4-g ,11£J1~YiUL~€l1.l'U,L~€l'U, 
~ 

1~LLn chlorhexidine,4,5,10-12 chlorhexidine.-cetrimide,6,10 

benzalkonium chloride7 ,8,13 LL~::; povidine iodine9,14 11tJ,jl'U, 

ii,YiUm11.l'U,L~€l'U,"lJ€l ,jL~€ll'U, ,11tJl chlorhexidine-cetrimide ~,j 
Hl'U,m1 LL"liLfI~ €l ,jimyhV;~tml1 ff lWrU~'U,~€l"lJ€l ,jnnl.l'U,L~ €l'U, 

"lJ€l ,jL~€l€lri~,11~l-D'~ ff aJ,11£J1 ~1 L~€l L"li'U,L~tJlnU11tJ ,jl'U,"lJ€l,j Soble4 
\l Q.;	 '" Q.; 

L:~::; ~assett6 L-n€l Ps. cepacia ff,jYiul.l'U,LU€l'U,€l~1'U,ulLn~€l,15,16 

uln~'U,,17 human serum albumin,lB commercially packaged 

urinary-catheter kitsl9 LL~::; automatic peritoneal dialysis 

machines20 
~	 ~ ~ 

11tJ,jl'U,m1@i~L-nml1n Ps. cepacia il~,jU~~~L-n€l1'U,LL1,j~'U, 

~thm~tJitl~ '\I\1€lLiJ'U,L~tJ,j pseudobacteremia ~~ilm11.l'U, 
L~€l'U,"lJ€l,jL~€l1::;'\I\11,jL~1::;L~€l~U~::;1::;'\I\11,jLYil::; L~€l ~thtJ~il 

I 'U	 I \l 

el~11L~tJ,j"lJ€l,jm1~~L-n€lff,j 1~LLn ~thtJYiij underlying medical 
~ ~	 , 

Problems, 17 ,21 ~thtJ'\I\~,j~lWf~,5,6 ~tlltJlliJ~1'U,'Yl1'U,#n4 U~::; 
~	 ~ ~ 

~tlltJ fll'U,1'\1\ q! irn~::; 1~fu£J11.l ~itl'U,::; aJln€l'U, m1~~ L~€l17 11tJ ,jl'U,ii, 

YiUl1~ tlltJ~ ilm1 @i~ L~€l LiJ'U,~ tlltJ €l1 m1 '\1\ 'it'naJ1 n€l'U,U~::; 'Yl,m ltJ 
~	 ~ 

1~futJ11.l ~itl'U,::; aJlnnl1 1 "lJ'U,l'U,aJln€l'U,L"li'U,L~tJlnU11tJ ,jl'U,~'U, i 
LL'U,l'Yl1,jn11 LLn1"lJn111.l'U,L~€l'U,"lJ€l,jL ~€l1'U,,11£J1~lL~€l Burdon 

LL~::; Whitbyi° LL'U,::;\bl'\1\1i 4% V/V isopropyl alcohol ~ffaJ 
~	 ~ 

U1£J1 chlorhexidine u~:-;ultJ1 chlorhexidine-cetrimide U'Yl'U, 

,11 ~::;yh 1Vi'~'Yli ~1 L~mL UflYiL1tJ1~~~'U, trty'\l\l~~::;YiU~laJaJl 
~lnm1lif alcohol ~ffaJ,11tJ1 ~€l i11LL"liL~€l,jij€l1~'\I\::;~::;Ln~ffii,aJ1~ 

LL~::;i11l-D'LL"liYimff~n L"li'U, ffltJ~~LffaJ'\I\::; ~::;YhlVi'Yi~lff~mLii,j 
~ 

LL~::;L1.l11::;1~ Basett u~:::mu.::;5,6 u'U,::;ullVi'uril~tJ autoclaved 

,11tJ1~lL~€l~,j 2 "1Iii,~'\I\~,j~ffaJ,111Vi'L~€l~ML~1 u~n~::;Yiutrty'\l\l 
111::: '\1\11 ,jnnH ih il L~€l LL uflyh1 tJU'U,L~ €l'U, 1'U,,11 tJll '\1\ 3.1n ~::; Ln~ 
m11::;Ul~~'U,1~~n l'U,11tJ,jl'U,ii,1~un1"lJm11::;Ul~ l~ml.l~tJ'U,"1Iii,~ 
"lJ€l ,j,11tJl~1 L~€l~Hu"li LfI~ €l ,jij€ll 'U, n11 'YhVr~tln11 u~::; ffltJ~~ 

~ 

LffaJ'\I\::;LU'U, 2% activated glutaraldehyde Li1€l,j~lmiJ'U,,11tJ1 
~fflaJl1m'h~~~~itYi1~'Yln"1lii,~ ~,jLL~uuflYiL1tJ~,jnfaJUlnu~::;, , 
nfaJ~u, llfff, lmhmlaJ~,jffl.l€l1 ~,j~~11LiJ'U, chemical 

I 'U Q.; I 

sterilization -ll€lL~tJYiYiU~€l UltJ11::;mm-am[jmL~::;~1'\l\'it',j 

~it 'U, '\1\ tt,j~lmL"liLfI~ €l ,jij€ll 'U, ,11 tJlii,LL ~l~ €l,j ~ 1,j~ ltJ,11 n i'U, ~ 
1.l11f'f~1 fib~€ln€l'U, 1inu~tlltJ 'U, €ln ~1 nii,!Y,j1~Yh m1 Unl"lJ1 ::;tJ::; 

~ 

tJl11~tJ~~'\I\1 arterial forcep U~::;LfI~€l,jij€lV;~tlm1~'U,i~~ILiJ'U, 
~1'U,l'U,aJln~'U, L~€l~::;1~fl,j autoclave 1Vi'Yi€l'\l\ aJ'U,LltJ'U,l-D'Yl"'U,ffltJ 

~~LffaJ'\I\::;1~~~'\I\laJln~'U, LL~::;fl,j&lULLfiff ethyl~ne oxide (gas 

sterilization) l'U,m nl.~~tlltJ'\I\'it'nilaJln LfI~ €l ,jij€l'\l\ aJ'U,LltJ'U,13.1 
~ , 

't1'U, ~,j l"JfiTIu"li 2% activated glutaldehyde LU'U,f1~ ,jfl11111.l 

~~"lJ€l,jm1muflaJLLnl"lJm11::;ul~LU'U,, ~,"lYi€ll~€lril,j~,j Li1€l,j~ln 
m13.1YiU~tlltJl'\1\3.1~m~mU'U,1::;tJ::;Llm 1 U 2 L~€l'U, 

~ 

'lnJ, 
11tJ,jl'U,ii,LLff~,jm1@i~L~€l Ps. cepacia hm::;LLffL~€l~l'U, 

~tlltJ'Yl11mL1mn~~I'U,l'U,16 11tJ ~lnm1ff€lUffl'U,Yiuilm11.l'U, 
~ 

L~€l'U,"lJ€l,jL~€l1'U,,11tJ1~lL~€l chlorhexidine-cetrimide ~HLL'Il 
LfI~€l ,jijml1V;~tlm1l'U,'\I\€l~tlltJ L.a€l ,j~ln-ll€laJ~"lJ€l,j~tlltJLU'U, 

I 1J	 \l \J 

-ll€laJ~YiL nuli€l'U,'\I\ ~,j~lm 1"111::: LUtJ'U, ~,j13.1fflaJl1mLff~,j 1Vi'LV;'U,11 
~ 

m11.l'U,L~€l'U,"lJ€l ,j,11tJl~1 L~€l Lu'U, 'Yl1,jU1L~€l L-lllfl~tlltJ €lril,j LLu"ff~ 
~ ~ 

LL~~lm'\l\~~~'Yll,je)€laJ~l,ji 1~LLn L~€l,jijmfl~€l,j H'l'U,m1'th?l~tl-
m1 ~1,j i LL'Ill'U,,11tJ14!,jn ~11 U~::;'\I\ ~,j~lml.l~tJ'U, ,11tJ1~lL~miJ'U, 
2% activated glutaraldehyde 13.1YiU~tlltJ~m~tJLiJ'U,nm1 U 
2 L~€l'U, ~,jYimn1.l1~11m1~~L~€liaJ~'U,~num11.l'U,L~€l'U,"lJ€l,j, 
L~€ll'U, ,11tJ1~lL~€l 
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