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Control Method for Microbial Contamination of Brompton Mixture
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Brompton mixture has been widely used for cancer patients to control pain. This mixture
origihally consists of morphine HCl, cocaine HCI, simple syrup, ethyl alcohol, chloroform and
water. In Japan, chloroform is omitted and ethyl alcohol is occasionally removed from the
original prescription. Because this mixture is a medicine for cancer patients, great attention
should be paid to microbial contamination. But it has not been investigated on the preserva-
tive efficacy of Brompton mixture, yet. Thus, the preservative efficacy of Brompton mixture
was studied.

Brompton mixtures with various compositions were challenged with 1x10° cells/ml each of
Staphylococcus aureus, Escherichia coli or Pseudomonas aeruginosa or 1x10° cells/ml of Candida
albicans or 1x10° spores/ml of Aspergillus niger. Samples were taken on day 1, 2, 7, 14 and
28 during storage at 25°C for determining viable counts of the organisms. The preservative
efficacy of Brompton mixture was assessed by a slightly modified British Pharmacopoeia (B.P.)
standard; The number of S. aureus, E. coli and P. aeruginosa recovered per ml is reduced by
less than 10°® within forty-eight hours of challenge, and there is no increase thereafter. The
number of C. albicans recovered per ml is reduced by less than 102 within fourteen days of
challenge, and there is no increase thereafter. In the case of A. miger, there is no budding of
spores during twenty-eight days of challenge.

The modified B.P. standard was achieved by Brompton mixtures containing ethyl alcohol at
concentrations above 8%, but not by mixtures containing no or less than 5% of ethyl alcohol.
Then, the effect of preservative agents, parahydroxybenzoates on these inadequately preserved

~ mixtures was studied. The modified B.P. standard was achieved by mixtures with 0.06% methyl-
paraben, 0.03% ethylparaben and 0.01% propylparaben, but not 0.05% ethylparaben or 0.09%
methylparaben and 0.01% propylparaben.

It is desire that Brompton mixtures containing no or less than 525 ethyl alcohol should
include 0.06% methylparaben, 0.03% ethylparaben and 0.01% propylparaben for protecting
microbial contamination.

Keywords——Brompton mixture; morphine; ethyl alcohol; microorganism; contamination;
parahydroxybenzoate; preservative :
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morphine HCI morphine HCl morphine HCl 10%Ef e v i
cocaine HCI cocaine HCl cocaine HCI EEE L e 3 10g
ethanol ethanol simple syrup 0.1%E 1 294 2g
simple syrup simple syrup %, ps e
chloroform 28 100g
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Fig.1. The Compositions of Brompton mixture . .
in England (a) and Japan (b, ¢) Bk v 10g
0.1%75%ta1065 9 & 2g
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1. EREK

Staphylococcus aureus 209P, Escherichia coli NIH]
JC-2, Pseudomonas aeruginosa 1F03919, Candida
albicans 1FO1386 K 1* Aspergillus niger 1FO 4407 o
SRRV, ChBERIW TR R AREL
SERIRAT I VA L.

2. fEREA

ek, BH15ROMHRE 106 5133 h b H bR
B, I HEEEREO L O ALE.
RIFFVREARIBAFANZATA, A5+F KA -~
BR=FNV2AT VRO ASHF v REBEBR v L=
A7 (UTF, TREPRAFARGFNY, mF A5
VRO T m T Ry ) R o SR
BEAG. 0, =& 7 — VIXBIHEIL2EM O R
(99.5%), Biv e v FI3HEHKBMOR LML, Tk
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&k, UTOHRXF oMy ey 7OBERTL, ki
DHREYr v 7% 100% & X LTHELE.

3. Brompton mixture DK

Table 1 /R L7 1)~10) DAL O BMig % 3 L
. ThBREHINTWSBMEBLETHS.

4. INFRLZFD Brompton mixture MiLF5

WIS N BILD e F 5y, 9% 1+
NRSRy+ 1T Ar 5y, BU6% AF1s
FSRYAB Y =F AR+ 1 YT RN AT D
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RERXvR=Z 7 — N ' ML TEE10ml & L. —~
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Table 1. The Compounds of Brompton Mixture Used
Mixture No.

_ 1) 2) 3) 4) 5) 6) 7) 8) 9) 10)
Constitute
Morphine HCI 100mg " " " " " " " " "
Cocaine HCI 50mg " " " " Z 4 " " "
Ethanol 12.5ml { 12.5ml | 10ml 10ml 8ml 8ml 5ml Sml - -
Simple syrup 25ml - 25ml - 25ml — 25mi — 25ml -
Water ad. 100m] Y " " " " " " " "
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5. RER&KORAR

S. aureus, E. coli B P. aeruginosa T bV 7
S — AV 4 7HA® (BBL, USA) T 30°C, 245
EROWERYESETH XD, ABARKTH10ME/
ml OEE AT LTz, C. albicans Tl 7 v —FERES
T 30°C, ASHHHIEEFEM 0 107(E /ml DEEHE % B L
. Ft, A. niger Tl 7 »—FEREHT25°C, 7
AR OBt AR AEKCRE L, ChiBE7 —
ETAHMBLTH 107 ff/ml ©faFREEZEC.

6. £EBOAE

AFEQT5D BM ¥ 9.9ml i 5 OWK D ZThLh 0.1
ml &%+ LvolL, 25°CC¢L, 2, 7, URU28A#EK
AR AT X D E Le. ARBQUERSH L
LTk, FhEhOEOMEMAEE R—Db 00
fo. UL, -9 v iEinBMENRBREOBEIL,
5 Xy R ANELT B o, M Tk SCDLP SEREE I,
KTk GPLP R (- Th b A AR % A
Wis. feds, AEBIE O, AEER2.5%=% 7~
N, BYH v wy T ROHEOFELC L » THEEZT
sz L%, S. aureus % AV THER Lic.

7. BHEHROHE _

A EIE AR OB R R OBLEL IR\ O T, A
niger P4#MY. British Pharmacopoeia (B.P. 1980) o
BED wHW. Thbh, [HETII48RHEE £ TIC
Fu UV OEHMN0.1% NTEEd, LIk % iE o s
. HETRUBHE E TR LSBT ER>T, LM
FbIe\ . A nigeritxt LTE, B.P.ORETCR
BLTELLOERGH Y, 28AHETHF LRI

FaEE Lie. 7ok, HFEOFMIAR CHEL .

L=t T, S. aureus, E. coli, P.aeruginosa KO
C. albicans Ti%, B.P. DHEREH L icH &, ¥k
A.niger T LW ThZh “Bigsit
57 L L. 2hb SREOE T LB R R+
Sy te PRHERI, B OBk ThIE, ANk
A5 iR A U S HEEI NS . ok,
BM ¥ 0 B HUE 7 B LIRS,

= g

1. &M Brompton mixture RTOHENDEME

S. aureus T/t Table 1 © 8), 9 KU 10) O
T, Fx LV OHEIMEHEA ¥ TR 0.1% Tekb T
BRI AR+ Cd - fens, T OO LT TIREI R
FHTH ot T, =2/ —-AR8 KL, ¥
=& —A5Y+Hvry TBLIEFER TR %4
BM OB BRI B+ Ch - 7.

E. coli T\ S. aureus O LAET, 8), 9), 10)
DN CH BRI THTH 1.

P. aeruginosa Tk Table 2 iRLIcXHiC, D),
8), 9) KU 10) D T BRI RIEAT5TH STy,
F OO TR TS TH . Tiabb, =X
)~ A8 G EE TR TWRIEH Y » v 7 ORFMCH
b b THBHRI TS TH T,

C. albicans TEUF T, 8), 9) Kr10) T, F+ v
v UEMNIAA B ¥ Tl 1 BT &b TSR AT
ST H - Tent, oW TRGRETFTH > 1.

A. niger TiX, WFH8), 9 RO T, Fr v

Table 2. Survival of Pseudomonas aeruginosa in Various Kinds of Brompton
Mixture during Storage at 25°C

Mixture No. Ethanol(%) Syrup(%) Percentage(%) of inoculum surviving after:
0 lday 2days 7days ld4days
1) 12.5 25 100 <01 <01 <01 <0.1
2) . 12.5 — 100 <0.1 <01 <01 <0.1
3) 10 25 100 <0.1 <01 <01 <0.1
4) 10 - 100 0.6 <01 <01 <0.1
5) 8 25 100 2.1 <01 <01 <o0.1
6) 8 - 100 9.3 < 0.1 <0.1 <0.1
7) 5 25 100 20.7 1.2 <0.1 <o0.1
8) 5 - 100 28.7 6.0 < 0.1 <0.1
9) - 25 100 40.7 41.6 16.2 26.8
10) - - 100 19.4 28.7 60.1 69.4

Brompton mixtures contain morphine HCI(1mg/ml) and cocain HCI(0.5mg/ml) with

or without ehanol and syrup.

Inoculum size: 10° viable cells/ml in test solution.
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Table 3. Growth of Aspergillus niger in Various Kinds of Brompton
Mixture during Storage at 25°C

Mixture No. Ethanol(%) Syrup(%) lday 2days 7days l4days 28days
1) 12.5 25 - - - - -
2) 12.5 - - - - - -
3) 10 2 - - - - -
1) .10 —~ - - - - -
5) 8 25 - - — - -
6) 8 — - - - - -
7) 5 25 - —~ —~ - -
8) 5 — - - - +b +
9) - 25 - + + + +
10) - — - - + + +

Inoculum size; 10° spores/ml in test solution.

—2 No growth, +» Growth

AT MB R ¥ CREFELBHREATS TH - o
by, O TiE28H B ¥ THIZER THEIRHSTh -
7z (Table 3).

Uk, BMEBR8 %L Ep=5 7~ A& EhTh
W, Bk 5 BoETNTes LB RIT 5 Th -
7.

2. l\°"‘7*\’>5§7}[} Brompton mixture i T L&Y
DENRE

S. aurus TI11 0.05% =F 135Xy, 0.09% 2 F 1
+0.1% 7 r ATy, F12430.06% 2 F 1 +0.03
%=FA+0.01% T r A ATy D ThhREML
72077 10) @ BMgIL3XC, 48RfiH £ TiesF v L v
VER0. 1LY L e b LU E iR 7ahs » 7 (Table
4). E. coli B,r¥ P. aeruginosa % S. aureus L [FiET
BHotz. LT, S. aureus, E. coli 18 P.aeru~
ginosa iCxt LT, 3HEEOHGED ST X v BM

BOMEH R I Thi+5Th 1.

Table 5 wiRL* X 5ic, C. albicans it LTIk,
0.05%=F 15 XvEMBMECIRI4A BiRS » L v
CHOBLL WAL TR D, ZOMBHRIARTSTH
otz 0.09% 4 F L +0.01% 7 = €145 X vkin BM
BT, UBHEF» v v PHOLB8Y W4 HFE L TH
D, B.P. OHED 1 LT &i3v %,
BEHRTE BB RER L. —F, 0.06% 2+ 1
+0.03% =54 +0.01% 7 v £ <5 Xy EinBM G T
3, UHATF » vv PHIIR 1 U T ekt Thb
%, C.albicans @xt LU Ti%, 0.06% # 5 1+0.03% =+
40.01% 7 r €A 25 Ry i BM BN +45 7085 EL)
BERL, i, 0009% A F A +0.01% 7 v &Lt 5 <
YEHMDRITFWRTE B EHRER L.

A.niger T, 3FEHAOHEED T v ikinBM &
WERTY, Fv VY PRFII8AE FTHFELRL -

Table 4. Effect of Parahydroxybenzoates in Brompton Mixture on
Staphylococcus aureus during Storage at 25°C

Parahydroxybenzoates Percentage(%) of surviving cells after:

in Brompton mixture 0 1 day 2 days Tdays  l4days
0.05% ethylparaben 100 0.3 <0.1 <0.1 <0.1
0.09% methylparaben + 100 <0.1 <0.1 <0.1 <0.1

0.01% propylparaben
0.06% methylparaben +
0.03% ethylparaben + 100
0.01% propylparaben

<0.1 <0.1 <0.1 <0.1

Brompton mixtures contain morphine HCl{1mg/ml) and cocain HCI(0.5mg/ml)

with parahydroxybenzoates.

Inoculum size; 10° viable cells/ml in test solution.
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Table 5. Effect of Parahydroxybenzoates in Brompton Mixture on
Candida albicans during Storage at 25°C

Parahydroxybenzoates

Percentage(%) of surviving cells after:
in Brompton mixture 0 lday 2days 7days lddays 28days
0.05% ethylparaben 100 93.6 95.4 76.5 81.0 13.5
0.09% methylparaben + 100 103.6 94.5 31.3 1.8 < 1.0
0.01% propylparaben
0.06% methylparaben +
0.03% ethylparaben + 100 99.0 31.5 <10 <10 <1.0

0.01% propylparaben

Incculum size; 10° viable cells/ml in test solution.

7. Tiebb, A.niger X LTI, 3EEOMAED
A5 RYBEMBME ORI Thb T 45 TH »
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B b, 5ETNTOEHL, 0.06% £ F/4+0.03%
2F L 40.01% 7 r 2T T BM g +47eh
B EARL, 0.09% A F A +0.01% 7 rEALRT XY
FmBME b 2SR TE AR RE R L.

% 2®

210 P LI A D R OB, FRBTEREI D
R EELEChR U L ORENRD DY, Ok
ARET X 5, JREIEEEND BEAND Serratia, Kieb-
siella 7 K OHOEEHILTEETHD. OXIHIRE
ErA LI ARERE LT, BREREDOTND
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K& 7 BERALLEBET, 22— v b KEROHRIR
HOBSEENME U E DRENRH D, ZD LI,
BEELBERC L VEBEXYELDZEMNDD, BIRERE
DEEIE Ul B AR YYEFEC 5 7] B8t 2% &
AR

IR OPCHAENTHRE ZHOT VAR E L TRE
HRHITSRBW. 05 H, BM IREEECHE S
NEDTHDHhE, FOMAEMHRCIFRCIEREN b
WBRETHAH 5. Lil, BM KO BEHEOHEHIT
XN THIHVONERTHES. ToT, EELRET
#fEaH o BM¥E OB G Fx fi~tc & 25, BM R
8 %L kD= 7 — AEERTORIEIER I+
Thote. =& 7 — AHEFHHCTRED R L RTICIL0
G ORI TH B P, BRI T ORER)
B8 YL VWHIEBETHL R, =2/ —1D8~

12.5% 3, BM o Rixb 3, MoRENRE IS
HNEEFIO R L EHTES L Bbhd.

=R )= AREERS, FRXS B=5 A ER
O BMEL, BERENRTT5ThHoTe. £2T, TV
Lk, 2H4VvROANSTSBMEERNTRAT Y
RINDBEEB Lic. <7 v eRAREEE, KE
BEHEMEhD 2 0L, Thovr vy THIORERE
LTRHEEINTWEINLTHS.

HAET, NARFORENHEFCERAIhTHS S
5 NVEEER, =FAAFXvD0.04~0.055TH 5.
Livl, Z#5130.026% 2 F 1 +0.014% 7 v €37
Ry GO LR ARG B AMHIBE ORI A IR T A
LAWMELW, FhoAT BB £30.08
UL _RE L DWENDH B, hb DR LF
Wit s L, =FA-5 Ny D0.04~0. 06 EITKTE
5. AbI, AFNVIIERETHESEELOTVWO
T, WITHAWS L Y EWOBRREYR U\ 4 F 4,
TFARYT v ATy OHERTHN 5 2 X
39020 F fe, BRE LIS A O PIE IEAEIN E AR
BEn®. chbDo bhd, =F 37 XVHIT
Wb DRBEE b, Liedi->T, BME~AD T
NIRRT, 0.05% = F v 5 Xy DS,
0.09% 251 +0.01% 7 » i, 0.06% +F1+0.03%
2FA+0.01% 7 e L 25Xy BRI

Zhb 3EEOHEARD TN VERMBMED 5B,
0.06% 2 F14+0.03%=F1+0.01% 7 r N5V
WS g AT L, 0.09% 2 F 1 +0.01% 7 r
NSy HIREHRTE DGR RE R L. 2hb
DMERD T XVIREE 0.1 1%, MR TIFARINRT
BT REEE 0.2% DUTFR (EED ¥4k 0.1%
LITF® CRED) & iE#ERLTwa. Eie, »¥7
<y OZ 1 BERENL 0~10mg/kg?” THH A, kil
DAV EEHETABMEE 18 40ml JRAHL
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B, A7Vl HiEREX 40mg L7ch, 1H{E
gD S5 b R,

OREOERF T, TRONBEALSECHERT S
B, RERR S TR ABRFI RN CHRE Ui
AT, WL RIC=F1-25~v%0.04~0.05%
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IR,
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