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Effect of the Admixture of Tetracycline and Nadifloxacin Ointments
on Their Stability and Their Antibacterial Activity

Tsunetaka KAWAMOTO,? Yoshitaka TAYAMA,? Akihiro SAWA,?

Takami MONDE,“ Susumu SASHIMA,? Mari YOSHIOKA ¢

Katushi MIYAKE,? Shushi MORITA,? and Kenji KIHIRA*:¢
“Owl Pharmacy, My Life Co., Ltd., 1-3—12 Nakadori, Kure City 737-0046, Japan,
bLaboratory of Drug Informatics, Faculty of Pharmaceutical Science, Hiroshima

International University, 5—1-1 Hirokoshingai, Kure City 737-0112, Japan,
<Department of Pharmaceutical Services, Hiroshima University Hospital,
1-2-3 Kasumi, Minami-ku, Hiroshima 734-8553, Japan

(Received January 25, 2008; Accepted May 7, 2008)

Impetigo contagiosa staphylogenes is commonly treated by administering a combination of nadifloxacin and
tetracycline ointments. However, it is not clear whether nadifloxacin and tetracycline are stable after mixing. The pur-
pose of this study was to evaluate the stability of these agents in combination. We also evaluated changes in antibacterial
activity after mixing. Mixing the two ointments caused tetracycline to change from yellow to brown in the admixture.
Furthermore, the tetracycline content in the ointment decreased in a time-dependent manner, to about 40% at 288 h af-
ter mixing. In addition, the nadifloxacin content in the ointment did not change 288 h after mixing. In an alkaline en-
vironment (pH 9.0 and 11.0), the tetracycline content decreased and the color of tetracycline changed to brown. These
results suggest that sodium hydroxide, which is an additive in nadifloxacin ointment, influences the content of tetracy-
cline. We evaluated the chemical sensitivity of Staphylococcus aureus using disk tests. Nadifloxacin and tetracycline
ointment showed the largest radius of inhibition circle, followed by the admixture 0 h after mixing and the admixture 72
h after mixing. These results suggest that the antibacterial activity is inhibited by the admixture. We propose that phar-
macists should avoid mixing nadifloxacin with tetracycline ointment in the treatment of impetigo contagiosa
staphylogenes and should take care to avoid interactions caused by additives in the ointments.
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D@EICEILL, FIEHRPBLT DI EBH5N
TWa, 19 pnbiud, —a—F /0> RHERT
HHFTTAFY L CWE (YT TFLE) &
ThIHA 7Y CRIERTHZT IH1 70 >
WE (7702 2 %E) ZRAHFHAILERIC
BRENELD ZEE2/RBL, BaIKXDYH
H) - LEZ b2 £ U TW S ATREENE X 5Tz,
RHEFETI, ﬂ“‘/“7 AFSL P REET ITA Y
U 2 EE DIRGRHT BT W E DL EM K OHiE
TEMEIC i’@“-f-/.z. CREL TR 2> O THIET
2.

AELERFE

1. AZE ThIVA VU CEAEREELLTY
ravA T E R, Froodgi o
BFHREBEELTTY VT FLOKE 1% [ KREFEER]
EEMALUE. £ ERELT, I
K [FhHIAT A8, FoyoFds VEK
(LKT Laboratories, Inc) z=HW/=, 5z, Ei#E
Bk & LT, Staphyloccus. aureus IFO12732 % {ifi
AUz, Biid, MU T —XFERE#M (Bio-
merieux, Inc) K 7N CASO ZEREEH [ X)L 7 68] %
AL .

2. MEPIESEDOTEELE BWEIC, B
%m%mz,mmymwﬁﬁéwmb,mcwm

T LTz, =0, LEEs Gl z2H0
PrE, TFEES OKM) OFE#KZ 0.45um 7 1 ) 5 —
TAMELZ. AREFREKT 10 GARE, &HER
ko< ~7<7 (HPLC) (LC-10ADvp, &t
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TEFD) ICCRMEPIAEROREZREL 2. /&b, F
TOFRY TR, BUERHETARLERZD, 0.1
NKEE(LTF N U ™7 AT pH 9.0 ITHHE L 2 IR IRIC
REZBM L., ThIVA U COERX, NI
I ¢ Cosmosil 5C;s—~MS-1I (4.6 mm X 150 mm) %
MW, B S AEE 35°C, BEIMH :20mMm D
TREW : XY/ —)L=80:20(v/v), ik : 1.0ml/
min, BHEE 254 nm OFHTiT-> & (Fig. 1).
Tz, FY7OFH T COERIL, 51T L Iner-
tsil ODS-3 (4.6 mm X250 mm) Z AW, Hh T A&
JE :35°C, BEM :20mM U D EEREE R XY
J —)LV=45:55(v/v), {i®# :0.5ml/min, K
£ :270nm O Tir-> /= (Fig. 1). 78, &4
FIZT, 7YY CEROS T OFT T
CHEBRICEAINSEESTEEWEL 2
28.8+1.5 (n=5) &£ 9.9+0.6 mg/g (n=5) THO,
EHEEDA A Ea—T =Ll H N TS E
HERIL, ThIYA1 U2 B0mg/g) KT
JO0FH > (10mg/g) THolz. 1H12

3. FEEEOERLLICRIETHREES DR

BT Sz FMICHELEbDZ, FRES
L, 4C, Wi ClezEAUCIREBOREREICHREL
2. 3B, MEDOREAGMETL, EEICKIET S
BRI ZEAO0RFE LT, 0,24, 48, 72, 144, 288 KFfH
%I, BEMERRL, ThZThOEEZROER
o7 b, a>bha—)LELT, ThIYA
7 EEABTRY >, KOS TOFs
HEELARTRY C2ERRGLZDDOEMHAL
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Fig. 1. Charts of Tetracycline and Nadifloxacin on HPLC
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A0 2 EREKIZTHERFL, 0.2mg/ml DIEK %
ERR L7z, =D, 0.1NKEE(LFT N T AKD 0.1
NI A WT, pH % 3.0, 5.0, 7.0, 9.0, 11.0 |23/
WLz, TO®K, 4C, B THrREZHLUIRETR
fFl/z. 2B, pHZHBLLRFLAZ 0RFEL T,
0, 1, 24, 48, 72, 144, 288 IRFfEIFR I SVAIR DR E 2 ]
Tl £, FPyoFH2E, PED
dimethyl sulfoxide TVAf#E, REI/KIZT, 0.2mg/
ml DFWRZEER L. BIF, T hIda1 270> &
[FkE 72 ik CTHRE 21T 72,

5. MiEEHICRETHRERSOZE S
aureus % NV T — ZRRKEMICEMEL, K&
(37°C, 24h) Zfro/=. DWT, FEi#itoao——
% McFarland 78 0.5 £ 722 X D ICHE R E/K TH
B, BHERKE L.

ThIHA Y EE, FYTOFY T URE,
KOS DFERREGY, % 20mg 2R 8/KZ N
Z 20 mg/ml DRI EIER L, 60°C DIRIRIT TIASF
L7z, 0%, BIEES Th2 LB 20 bk
= FTERSOHEKZ 0.45um 7 1)L —TAHBEL
72, AWICHWERE/KZMA, KEMHER (20 mg/
ml) & L7,

HANEZMEABRITIET « A7 IBEE AW T
BB, RO G ETHE L = BT & KRR
T CASO ZERE M BITHRIz > =05 6 3 [[5%
KBMHLEDS, SREMHKRER LT« A7 %
Bz, B (37°C, 24h) #%, FHIEMEEZ2H
A SHEIE L. &b, FRREGKER, RBOER
KO T2E#BObDEMHL -,

(A) (B)

6. MEHALER 155 N FEBRMEITTE SRR
ZTHRRL, AEEADHEIX ANOVA 2T
W, SEICEZERD 1L, post hoce test 2 H
. 3B, fEBRMmM S%LLT (p<0.05) EHE
KAEE LTz,

] R

1. BEICL2ABORELELE FTHIHA7
JOEEF YT OFY L B ESERREGKROA
KA ZE Fig. 2 IR L. BRAEZRTIE, 2N
B INBMh oM, BEK 24 KH I DBtz 2
L, 72 Kfftgic, B@ficsfelz. —F4, 7k
T B LAY COSRBEAY RO
FrvnFH I UMELAMTRY D OERRES
T, 288 B ICB VT HABLLIIBER I N
Mo 7= (data not shown).

2. REICLDEESERVEETO pH ORFE
HZE{k ThIUHA Y VEREE S TOFT S
B EERIRESLEZBICB T I EROESEL(L
sl (Fig.3). > o810 &8I,
RG24 FFfHIT 85% DX T AVEIZR S 11, 288 IRpfH]
BT A0%ITKTF LA, —FH, FyyaoFg >
1%, RS 288 ICB N T H EHZEDOALZED
mino e, IaB, HEWEMMKRICHIT S RET o
pHIZ, 7814 27U 2 KE (pH23), 727
OFH 2 ikE (pHI12.4) Tho7/-. —F, %8
REMORMTO pH T, 78 fHiEZ2RL, BE
288 IFH X C—EflZ L7z (Fig. 4).

3. THEIHA7)LRUFTCTOXY URE
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Fig. 2. Changes of Color after Mixing Tetracycline and Nadifloxacin
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Fig. 3.
tent in the Ointment after Mixing with Tetracycline

(A) Changes of Tetracycline Content in the Ointment after Mixing with Nadifroxacine, (B) Changes of Nadifloxacine Con-

Each point represents the mean=+S.D. of 3 experiments. *p<0.05, **p<0.01 vs 0 h.
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Fig. 4. Changes of pH in the Admixture Ointment (Tetracy-

cline and Nadifroxacine Ointment)
Each point represents the mean+S.D. of 3 experiments.

(CRETpHOZE  HpHEBEKERPIIBISTH
FHA U VRKDREN % Fig. 5(A) IT/RLUZ.
pH3.0,pH5.0, XU pH7.0IZ#HEL-T T
A7 ERICBWTIE, 288 Ki#IEET, BEOD
KRIEEI N>k, —H, TIVHUERBET
(pH 9.0, pH 11.0) TlI, 24 BB L0, BERKT
MBI N, 72K TIE 56% (pH 11.0) KO 80
% (pH9.0) Z/RL7&. £/, 7IHUFHETFT
13, BREZIDEANS BEANOEEELNE
"IN,
FrTOFY I UREE, BESRITHEELE
W%, 25% (pH 3.0) %1 47% (pH 5.0) 7~ L,
DK TOEEINE., TO%, T2KHT 16%
(pH 3.0) 10 19% (pHS5.0) £ TR FNL=Z. —F
TIIVAVEHET, BERKTFTIERINGL >
(Fig. 5(B)).

4. HEEHICRETREREGOXE  Table
L2, I 20 8E, Froyody ik
BRUOZENS 2HEREGLEKEOHIEMOERZ

AR, HIEME, F¥yoFys >, FhoYA1y
U O>REBEROWE >IREG 72 R OHE DJE
Th-oT~.

£ £

AW T, Fo70F P UEET N TYA
7 VB DIRAICK B FEOREN R OPUETEE
DEIZ DN T E21To 7=,

FoT7aFY I CMEBEET NI CHKED
RBEICKD, ThIYA 71U 2 &EIE, 24FFHT 85
BIIETFL, 51T, 288 T40% 2R - —
F, FrrnodFgi URiREG 288 FERICB N TH
ZTOEREIIAM LMo/ (Fig. 3). ZNH6 DK
BRIy, BEGcXoFroyoFy 5813 L K
W, FhIHA Y CEBIIEADT DS ENRE
nr.

AR TR 2T 70F 52 D iRE
(Z7 O 7FLEE®1%) 1213, EHOF P TyoFH
oA, AT wY >, FLAINTIVa—)),
AT7 U, KEESFR)TLNEEINTS
0, =4, ThIVAVYEKE (FravA >
E®) 1213, FETHL2T NI 1 07U HERE
A, B /70>, aautky >, NIFFT
ZREHTOE)N, NTFFIREEFEBAFINNEG
HINTW3B (Table 2) L2 UL=n->7T, 27
OF5 2 VEROKBEFT NI T LET B THA
7 RN Z O GZELITES G L Tws ]
REMED D 2.

RIZ, TNSEAEZICOERZFEMICHRINT 2 H
MT, £pHIZBRITBT STV 271 VIEBEOEL
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Fig. 5. (A) Changes of Tetracycline Content in Various pH, (B) Changes of Nadifloxacine Content in Various pH.

Each point represents the mean=+S.D. of 3 experiments. *p<(0.05, **p<0.01 vs 0 h.

Table 1. Antibacterial Activity of Admixing Nadifloxacin
and Tetracycline on towards S. aureus (mm)
20 mg/ml
Tetracycline 17.3+1.4%*
Nadifloxacin 18.0£0.9**
Admixture after 0 h 15.5+0.8**
Admixture after 72 h 13.5+1.0
Each value represents the mean+S.D. of 6 experiments. n=6, * p<C

0.05, ** p<0.01 vs admixture after 72 h.

Table 2. Additives of Tetracycline Ointment and Nadifloxa-
cine Ointment

Main component Additives

Nadifloxacin Nadifloxacin White petrolatum, oleyl alco-

ointment hol, stearic acid, and sodium
hydroxide

Tetracycline  Tetracycline Purified lanolin, white petro-

ointment hydrochloride latum, propyl parahydrox-
ybenzoate, and methyl para-
hydroxybenzoate

ERF L2 E A, pH RO RHK R IR 0358

W5 N7z [Fig. 5(A)]. &5, ThITA 27U >
JFR % o R DM SR PR RS TR Mg L 72 B, AR

mahs BRI bl —F4, FY7oFg>

T, WTNOREICBWTSH, ZOAELSLIT
BEmINaho-. MAT, BHESRETITBNWT,

PR 1 RIS, BERBEOWAD ERON, H
PE - AR T CRENZRD RN > 2 [Fig. 5
(B)]. Y I B 5 ZET @ pH 1%
7.8 ;7L (Fig. 4), IhoOfERIL, Fig. 3(B)IC

25 JE A
EHien

RYHERAMTOFY TOFS T OERMETNL
BWwZEE—HT2. MAT, FhI¥YAL2U>
3, 7IVH USRI EICBWT, AEBDEERZED

BEOWRDNED NI EXD, Fig. 2 IT/RTHR
B, XU Fig. 3(A) I RTEBEKTE24E

CbEEZBN5.
RBAECIVEEFREORTZ2HDEZILELD, &

Qe RN 2 OFEMERER T 5 S. aureus % N T,

ZOYEEEO (2R L. T I 12U >

REEFTTOFY I OB ERA U, %ﬂb

BMBEICHL T, ViREEOARRENIEES

7= (Table 1). Zh 5 OFEFIE, pH 2"’21[:0:{3653‘3

ESZROMEMTER L ZHEEEORISEE A 5N

O

ZISE}F%‘%L:*C, ThIVA Y REESF T TOF
P UMEBEREATSHIEICLD, HFEEEOEKT
NERIN, TOERELUTERLFMANICLS
- WHKIGWEE L TnwadZ&Z/RLE. LR
2T, ZNSOWMEZRAGHFT 2 I &iF#ET B X
XEFEZB., LhL, ZTNOWREEZREGTHHEN
HDHEEE, pHS.0-7.0 Tid, MEESEOEKT
MERINEMh->/=2 & (Fig. 5) £, REBWE
@ pH ZREITH2LENDH D EEZD.

Lt%, BEMEIHBRINTHIREUANCEH
SN TVSIRIMFI QMR EREIEM T 2RETH
. AT, bhbhnFEAMmIL, REZREST S
B, EROBBRS TR KD AEZEMLD 71T
BETLIHEND 5.
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