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ANTI-BACTERIAL ZEOLITE BALLOON CATHETER AND ITS
POTENTIAL FOR URINARY TRACT INFECTION CONTROL
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Awato Fujino, Shunichi Muramoto,
Akira Ishibashi and Ken Koshiba
From the Department of Urology, Kitasato University School of Medicine

Tohru Shiba and Tetsuya Kikuchi
From the Create Medic, Technical Research Laboratory

We present here a production of anti-bacterial zeolite balloon catheter and investigated its
potential for controlling urinary tract infection. This anti-bacterial balloon catheter showed a
bactericidal effect against Pseudomonous aeruginosa, Staphylococcus aureus and Escherichia coli
in vitro studies. The antibacterial effects were correlated with the concentration of anti-bacterial
zeolite and size of catheter.

We tried this catheter for 11 various urological patients who needed a long-term indwelling of
« balloon catheter for lower urinary tract obstruction and neurogenic bladder. All patients were
already indwelled silicon balloon catheter for 3 to 6 months and suffered with complicated urinary
tract infection. Nine patients who had this anti-bacterial zeolite balloon catheter indwelt for 3 to
7 months and exchanged every 2 to 4 weeks, and no patient was taking antibiotics during this trial.
Two patients (22.2% ) showed good results by the urinary tract infection (UTI) criteria and
5 patients (55.4% ) showed good effects by docter’s judgment.

This anti-bacterial zeolite balloon catheter might be useful for patients who need long-term

balloon catheter indwelling.
(Acta Urol. Jpn. 38 973-978, 1992)
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1) BHEAR, 2EERR REEWERR B
HABRTIIRFRRD bRk -1z

2) HEIRE . KBE (IFO 3301), &igHE (IFO
13275), ¥t 7 FUBRE (FO 12732) OFBEKERRT
j3geth (Brain Heart Infusion Agar, Difco) i
BRL, 35°C CleRfigaE L.

Bk L RBRE A5 (Nutrition Broth,
Difco) wEEHE L, 35°C Tl2~I6HRliRE RS LT
AEETL bhl-EEEEK (Nutrition Broth, Dif-
co) FAWT Iml Yo h D EEN I LA XD
IS, b)) VEBEER YAV 1ml %)
OEEFFICE L 7es L5 FRLUCHRERBR
&Lk

=75 A3 ) VEEE (pH 7.0) 70ml HEA
# avie—n (0%) LTEHEATA AT —F
LERBRYRO.5% (40cm?), 0.5% (80cm?), 1.0%

Table 1. Bacteria growth rates of the balloon tips made
from anti-bacterial zeolite

! &8 wE 5 M
ke 0 (e 5w) 1 3/5(No.0~12) 24
avia-u 1.8x10*  2.4Xx10*  4.5x10*
2) 0.5% (40cm?) 1.IX10*  2.4x10*  5.4x10°
3) 0.5% (80cm?) 2,0x10*  2.3x10*  2.9x10?
4) 1.0% (20em?) 1.8Xx10*  2.6x10*  1.4x10*
5) 1.0% (40cm?d 1.8x10¢  2.8x10*  1.3x10*
- 6) 1.0% (50cm?) 1.9x10¢  1.9x10°  8.6x10?
7} 2.0% (10cm?) 1.9x10¢  2.2x10* 1.1x10¢
______________________ 8) 77220 o LEXIO L 2.6X000 a0t
9) 3tn-n 1.0x10¢  1.1x10! 1.9x10¢ 1.3x10¢
10) 5.0% ( 4em?) 1.3x10*  2.4x10° 24 4
1) 5.0% (40cm?) 1.2x 10 6 TELF** 1T
12) 75> L2X10°  1.2x10°  2.7x10*  1.1Xx10¢
1) aria-n 1.0x10*  9.5x10°  1.0x10°
2) 0.5% (40cm?) 1IX10* 8.7x10°  3.3x10°
3) 0.5% (80cm?) 1LAX0* 6.1x10°  7.0%10°
4) 1.0% (20em?) 1.0x10*  1.2x10* 1.0x10°
5) 1.0% (40em?) 1.1x10*  8.5x10° 8.6X10?
- 6) 1.0% (50em?) LIX10* 24108 1.2x10?
1) 2.0% (10cm?) 1.3x10*  1.0x10*  4.4x10?
...................... 3)75/7‘0X'0‘93X10’80X'0’
9 arra-u 1.4X10° 1LIX10*  6.x107 1.4x10°
10) 5.0% ( 4em?) 1.9%10¢  2.1x102 1BF 1T
11) 5.0% (40cm?) 1.8%10* 1T 1T )T
12) 7529* 1.5x10°  1.5x10°  3.3x10% 1,1X10°
1) arbo-a 1LEXI0*  1.3x10*  1.4x10¢
2) 0.5% (40cm?) 13X 1.1x10*  6.8x10°
3) 0.5% (80cm?) 1.6X10*  1.2x10*  5.7x10°
. 4) 1.0% (20cm?) L3X104 140 1.0x10
RETEIAR 6 1 0% (s0em)  13xI00 14x10¢ 6 omin
6) 1.0% (50cm?) 1.2x10*  8.9x10° 5.2x10°
7 2.0% (10cm?) 1.2x10¢  2x10t 7.1x10°
8) 730" 1.2x10°  1.2x10¢ 1.3x104
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(20cm?), 1.0% (40cm?), 1.0% (50cm?), 2.0%
(10ecm?), 5.0% (4cm?) & 5.0% (40cm?) & ¥
LEEERSHEE L. ChOrHRRESEK 5ml %
RIMLABRK L L, 37°C TIEB Lic. B IEEL&H
1% 100rpm DKFERE L L. Fhoavir—
(ERRER IR 1w onT b Al R % 17
W, 75vzELEk.

ABERORE R, 2. 0% R E T IREN S X O
RB 1% X V3R # (No. 1~8), 5.0% Tix 1,
5, 24B5fEE (No. 9~12) wA % JiE A sty
W TRRERERE (35°C, 48R wX v
Eli.

BR: KBHEOBAE = vt » — A0 REHET 1.8 104/
ml, 10EI%, 2.4x10¢/ml, 3] 4.5%104/ml, #
Fo SRR IN ORI T IEERT 1.8 x 104/ml, 1 IR 2.6 %
104/ml, 3B 4.1x10¢/ml TH-to. 0.5~2. 0% R
RO 1 BREE% X 1. 0% (50 cm?) BRI O &S
1 BfI#% 1.9%10¢ml CR UK TH - foh ik
RERT E B LB EA LCE D, 3EHEB T

Table 2. Relative antibactericidal titer

wik/smEk 05% 1.0% 2.0% 5.0%

KE 0.36 0.38 055 10.0
L8]] 0.35 0.97 3.57 —
®e7Fo® 0.15 035 056 16.0
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E : Escherichia coli
P : Pseudomonas aeruginosa
S : Staphylococcus aureus

Fig. 1. Relative antimicrobial activity

NTHEL LT, BEERECEa v e -1,
WM (77 v27) TIREER 1.0x10¢/ml 753k
MBItz hFh 1.0x 104/ml, 8.0 10¢/ml & &EZ{LT
B o7 0. 5~2, 0% R Ik 1.2x102~3.3% 109/
ml & 3B L. Ea 7 FyRELT
Xavie—i, 735 vrBRENNEFRFR 15X
10¢/m[, 1.2x10¢/ml, 3M%RI%3 1.4x10¢/ml, 1.3x
104/m] iz & A EEFTH 70D, 0.5~ 2 %R
T 52x 103 ml~1.0x 10¢/ml L4, 5. 0%RE%
WRETII AT LT, 50 % (4cm?) ARSI 5
B LO2U4EHIZ 1 LIF, %7#5.0% (40 cm?) T
X1, 5, 240 T_C 1.0/ml LFEEEAE
& LT (Table 1). LIk, HBEEASA +OE
BEO AR, FLREFEAAZ LB oh T
W ERT 5 LTS LRk,

FrRbl LofRy KBE, RIBE BEe7 Y URE
oW T BT 72 0 o MBS IE (Table
2) M, HEEATA VEANEK (%) vEEE L
Fmy, b (Fig 1) Licd & 5 BBEHCHLTRD
WED VR H L, HETFURE ABEOIRTH-
iz,

B R B B

1. SESHER

B KRB R B PhC BB 5\ X ABE L, LIET
Xy a—vBREAV- VAT T AETTRHY
B, EHMCIEIR LTV A1ES (Table 3) #5445
LL, 2ZHEEAIA N EERES SN —VIT—T
AMCEEE L7z, SEMIE61ED D925k (ET4. 55%),
PNTEM 86, M3 HITH -t 11604 2 Fir &5t
X oBM Lic. FoBiE 1§ GEFILD HEEA
A H T — T AREES 28 ACHNEEOE T
X hEEE, fb 1) GEFID x5 B BWERIRE,» b
OREHRM O, BENC X5 REY &k Licksd
- oA AN — VT — T ACEE, HENAtE
% {7 Lic.

£ B L - IBIOR bR EREE X, ~—F
vV VIRH 2 B, BIALRRABKEE 2 6, BMAEZE 2 41, A+
Y — T8« 45 o NZEMEEE 1 B, BUNZRREE 1 BU, KR
SEYFE 1 BlE 5 ERTH > (Table 3).

Fioh T T GBI, 3~7 % B TEHLS
» EEChH -t kA D T —FAEE, AL,
HgEFlOBSIIFIE LA
2. WA TA b H T — T ARBHETES L OREH

B

AT —F AR 2 B 5B, 3BH 26



976

WREE 38% 85

19924

Table 3. Summerization of patient characteristics and clinical results

Nolwets| Ewme | gy | Ty | #RE I;B.m:":: R bl i [eEawE
1[74Msabiae™ ™ | 358 |14B8 [ Bttt | # [10-15] 4 [ # | — | %2 | AW
2 [S5/F|IaRaIERte | R | 14B%E | MERR | # | H# ||| — | D ED
3 [s1/F|BRAun. 558 |[14B%E (MR | 3-5 |35 | w |+ ]|~ | HY | BD
4 |73/M{ =S 528 |14BE AR + |35 w4 - |FD|ED
568/F|nce’ 7™ | 45R |14B8E MBS | 58 | 3-5 [ | 4| — | MW |HD
6 |81/M| e A |[21BE |BAAR| * | 1-3 |+ |+ | — | %D | %Y
7 [76/M| DiER 3»B (2888 MO |20-30 + | W || - | my|mD
8 (TI/M|ZEERER. NGB 558 |20R4% | BAMR [20-30| W+ | 4 | 4| — | M%H | WD
9 (92/m| X, 358 |2184 [BOsEt | 4 | + || W | — [ 2| mD
1087/m SLRe | oEmgREE Pt |+ +| ] -

11{76/m| I, Ren. | saCAARCLE MR |+ » -

M Male, F Female, NGB WREENE, H P.F. : High power field, UTI®" UTI EMIFSER

48N 26, HEFRLIFNLY =¥ — ¥ AR
RS o 7R, 6PN EMIC A by A —TRET
5Bk & Lic (Table 3). 7o, A»F—F L3
By, L\ AT —F 42 3%, 0.5mg/ml K Y &
* v v BIRARKBIZESK 100ml CERESR L. &%
HIIK A T — 7 AR T — T A era BT
RLUAHL T % REBEEFRR L% REM
W, REBRYT-. FRRCME MR bEREY
T L.

3. BRHEHRE

R E BTN T ~ TN LRED > Y = —
VEIRE A S — v T —F A (I6F H5H\ i 18F) %
BE (3~67AKD LT\ 57 b B MM IR BRI E
¥HELTE D, UTI EPmEHED 128 UCBIR S
L UHE BRI T o HEED 2 IR Er
B L, bR TEBEEC X HEEDELBRE L.

54 ®

BROGT 588, 16 (11.1%) CIEEL, ¢
B (44.4%) w#E, 40 (44.4%) AL T, HBR
YR IBIF 561 (55.5%) THh-t. MERTK
THBBIMA A 2 G (22. 2% ) THAH 5 FI(55. 6
%) FLTHREN 24 (22.2%) TH -t (Table
4) UTI 3GiHieoe X 50 amRsRa, %4
i b e o R 2 B (22.2%) & LT
740 (77.8% ), LHEEHEC L BRI ED
B (10.1%) H# 49 (44.4%) E5 461 (44.4%)
TLMT 9B 5B (55.5%) B TH T, M
SRIRENL, K T — T VICAIRT BT X b B S

Table 4. Overall clinical efficacy of anti-bacte-
rial zeolite balloon catheter in compli-
cated urinary tract infection patients.

P BE FRE| | RE | AERCHTIHE
maet (O ) 0(0%)
P 1 1 2 (22%)
B xR 0(09%)
x = 1 2 4 7 (78%)

RRCHTIHR | 1(11%) | 3(33%) | 5(56%) 2% 9
Table 5. Bacteriological response to anti-

bacterial zeolite balloon catheter
in chronic complicated urinary
tract infection
a4 m N #B WX HR
Klebsiella pneumoniae 2 1(50%) 1
Morganella morganii 1 0 0% 1
7 | Citrobacter freundii 2
i Citrobacter spesis 1 3 2(er%) 1
s | Pseudomonous aeruginosa 2 | (50%) 1
1 | Proteus mirabilis 1 0(C 0%) 1
® | Enterobacter cloacae 1 1000%) 0
Non fermental rod 1 100% 0
Gram (—) rod 1 1(100%) 0
Ly [ 12 7(58%) 5
78| Enterococcus faecalis 3 1(8%% 2
»H| Staphylococcus aureus 1 0( 0%)
L3 L4 16 8(50%) 8

DOBITIEY: LT e hSK A F — 7 A ST 25
SR I6ERT 8 Bk (50%) 23k L. b7l
At Citrobacter JEA3E#H 2 #ids 4k, Klebsiel
la pneumoniae 35 X' Ps. aeruginossa 2 hTh
2 Bk | BiAvi4 Uiz (Table 5). Las L—J5Ti,

WERBL 9B 5B (55.6%) wildbht. &K
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Table 6. Strains appering after anti-bacterial
zeolite balloon catheter in chronic
complicated urinary tract infection

BN N7~ FNER S H AN %y (%)
Serratia marscescens 2(14.3%)
Pseudomonas aeru?lnosa 1 2(14.3%)
5 Pseudomonas spesis |
5 | Enterococcus faecalis 2(14.3%)
& | Morganella morganii 1(7.1%)
B | Alcaligenes faecalis 1(7.1%)
# | Kiebsiella oxytoca 1(7.1%)
® | proteus vulgalis 1(7.1%)
Acinetobacter spesis 1(7.1%)
Non fermental rod 1(7.1%)
25 M 12(85.5%)
_2)" Streptococcus faecalis 1(7.1%)
M| Corynebacterium spesis 1(7.1%)
& L1§ 14 (99.7%)

HT =T AANEEE BB L RIE 14k T D S,
faecalis & Serratia marcescens 2° % 2 ¥kHEL L7:
(Table 6). FEREICHRTH -1 SFEGAIOHE £ A
54 AT =T AR 4 512514848, 1 Fln32]
Aig, FREGASREEA L 3 6126, B
6 B 2 B & BASER CI4 BB L C W IEERIC A
HER L BDOLRI. FlflicksCTHEEA 7
17T =TV ERMBNOFECGHRIEAHI T - T
BHITERD L - T

B O B

XDV Y a— VBRE AN -V AT —TFANDBK
HT—TFACKEE, BT — T ETIRD H\LEEE
DECDWTRERZFZ A b O REDT, TR
B, BB EDEMT VLAY —RIGLERDIS o1
FBEERBMmMO AmMERE, RO, dvMEeem
WAL 8\ C GOT, GPT, LDH, Na, K, CI
REDRELREDIh T

] 2

— M IRE S T — T NGB X NIRRT R B ARG
fE, $iC 7 7 ARERE Y R4 L LR IR R
EVERETH. TOBDOBARKLE LTIE—IE
Wb B IRRS » 7 0 LERERE LT OMITHER
R BETIRBEREAL - IR O EIRE L K8
BT =T ANOHEELH S, FEZITIRERE S REH 7
— FANBEL OB D 3 EHAE L DR BD,

— BN H T — T AT XD RRYRE B DL
Rl M T B YT 38, 3%, MEMEMEMI B RS T
16.1% L IERGBHI & i LIE L, MAbEREe XL b
R RRPBE I RT A2, REN T —T AV LB RIE
DT B o IERAESE L, X OREZRBRR X

DR ORIBE OB A LB T LA & e,

RO X5 I RS RRSE R BF 135 BAYC, BLEEE
MR o&RBEFIA LREY 7 — 7 VAREIRT
&, A TIXI0ER T HIONEBOMEER
WTRET L, KR, 8 8 8, 2 F v, T,
%, &, <I/FVVLADECECEEEYE LT
EHELTCWA, KU DB X ARERREC
B HUBBRRE SV — v h T —TNEER, HFO
REH T — 7 - Ti206I426] 4 B LIS Licor
XU, BBERRE SV~ VAT =T N EFH 1026
EOCRHER LRSI T b BRE L. 0%, #
FOPHMERT v v 77 > iR RERE, R
ETTABRE AN — VI T — T ARER, HOHA
FVORBHER X Bl BT — T AL i
—A M HARRERILORIERL, I CREBLL.
ZORER, HFRE A S~ vHh T - T A ERBROME
BUIRERDRE SV~ BT —F M LT, 2
DEREBE R U TEMEA R L » e E LT 5.

LE, v)a—VvHEREAN-VITF-FLLER
Lic¥+T4 Mk, 1I56F A . —F v O gH¥E
Baron Cravstedt'3!¥ & XY s T ERINILDOTH
B, X4 MR 4ADPOERELOBLOYY) 2V E
7A=Y A Lo THRER 5 Si0s, AlO,
O S ER E > T b, RSP DEF T A
FRRHMEE LT, ThEMEICIBESEOSEA 4
VA R TREZIRICHEE YA 71 by
W& L.

PEEA 71 PEFRARS LLIAREF A r &
kL, €454+ (xM20 +» ALOsySiOz « zH:0)
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®r, BEMYETLHR W EH KE B &H
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i L —@EoeBM F vic X hBBRIhL
LOTHB., €A F4 P EDLDRRBHFMY L LT
LADLNTEY, FREHOBREMY & LTE
BEhTE Y AMECH L TEETHHZ EFHBHLT
W5, HEEA I FEE, HEROSBRS 4 vt
F 54 PEBCBREIRICLDOTHHDT, BEMET
X TE\ 1o,

WL+ 74 L EFRBRPCRT O HESROE
11 ppb~¥ 10 ppb BETE /3, ZORET
SRR HUE o iy ETERARE I N D, LA
w, REE, mOTVVRE sv7v=58 Kb
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978 WIRAE 38% 85 19924

bhbhil, “ORElEYA TSV 2RESr—v
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REHRELBED SR, FOPHRIL, HEEEA S/
FERRECEFCHA LT

FrSERE S hic 2l e LAY T — 5 L3R X
DT CREM (3~67F) CRFH > Y = — VIR
BAN— VI T —FAREB IR TN, FDide
Bl I\ THRR DS ErfE 3 5 B R IR R GUE R A L,
B2 DPAERPBRE IR TV EV I B LW LMD
ExBE, IBF5H (554%) wBROBEEIED
bhtcZ Lit, SBRELPENLTHERTH-
fo. 3 LREBFT —FLrEENHESESY FHoieh
X, RED T —TAEEBRLELETEELOBECS
DT RBBRRGES T T 5 120 Cre{, HiEFOER
BB IR5 &5 REREN D b &K B 5
Iha.

P ESERELHEEA T P F—T 1, Lk
EORTEWAREEEE LTS & Bbhb.
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1AV EHERBERSIOCIF—FAEBCIHRAIL T .

4) RIAGEG O PNIEIE 3 » Bl 2 ~ 4 Bfgwe ik
A =T R, GEL, R 2 — VRES
N— VBT =T EARBH ORI, RISE, i,
M LA, B RER T X 1e o\ CIBgRE L.

5) UTI &z BRHIEKETIft 24 (22.2
%), EREHE 9B 5 Bl (55.5%) WHIRMTED L
hic.

6) WEEATA L AT —F AHED, HEHIENE
Fds XOUMB, MIEAELSEOREAR U EAI RS
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