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Objective

Design

Setting

Material and Method

Resulit

¢ To formulate an effective ear drop treatment that can reduce costs

and shorten the duration of treatment for acute diffuse ofitis externa,

acute otitis media and chronic otitis media.

¢ Experimental

¢ Pharmaceutical Department, Paholpolpayuhasena Hospital, Kan-

chanaburi Province.

+ The 3% ciprofloxacin ear drop was formulated in 3 steps and was

prepared by aseptic technique in sterile container under laminar

air flow hood.

: The ciprofloxacin ear drop prepared is a sterile, clear solution and

has a stability for up to six months in room temperature storage.
Assay results of the two products revealed the 97 %, 99.334 %
labeled amount, sterile, and pH 5.6,5.67 respectively. Tests for
efficiency and safety in 402 patients with acute diffuse oftitis externa,
acute otitis media and chronic otitis media were carried out and
results were satisfactory. The patients showed no signs of irritation
or drug allergy. The cost of preparation is lower than other antibiotic
ear drops on the maket (15 Baht per 10 milliliter bottle). The detail

of clinical trial will be reported separately.

*Pharmaceutical Department, Paholpolpayuhasena Hospital, Kanchanaburi Province
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Conclusion ¢ Ciprofloxacin ear drops were formulated at Paholpolpayuhasena
Hospital in order to be used as an alternative for traditional ear
drops. This formulation can reduce the hospital expenses for oral
and topical antibiotic treatments in acute diffuse ofitis externa,acute

otitis media and chronic otitis media.

Key words ¢ Ciprofioxacin, Ear drop, Acute ofitis externa, Acute otitis media,

Chronic otitis media.

Reprint requests: Kanawong N, Pharmaceutical Department, Paholpolpayuhasena Hospital,
Kanchanaburi Province 71000, Thailand.

Received for publication. March 17,1999.



Vol. 43 No. 6
June 1999

NeRRIUNEUEEAY ciprofioxacin Tulsenenunanvanangwaun

375

TmqilseaeA

HiipAaINIsIeE
Uszinnaaslsaneung

s - .y
MAUNEATNT

NANITANE

a9

H

fimen Anaed. meRmUIEIueany ciprofioxacin Tulsanenuianwanangwigun.
QUIRINTOUITANT 2542 .81; 43(6): 3739

manmmmmmwuﬂizﬁnﬁmw Uasasie uazsIAgNn 1un’mnm
mmnmumﬂuwauwmywnmq--ﬁ”uuﬂn uazmeBIALIeTIag
y‘n"unaw

1 NIIANMULLNAREN

:wunindanssy  [rawenuaawvanangmaw) 4adanigauy

: eveeeylalswasngdunneanududuienas 0.3 1afunis

e

vmuaznsenlagld 3 dumeu AaeAtsasnide

smeny loisWasneduiinaatu ddnslatmasnds §
1iuadlalaeno Buleeay 97 uax 99.334 savffunnuiiudadl
ATUNIAAIN 5.6 uay 5.67 uarllaanawiauiy 6 iheuly
qmu.gﬁﬁm mmmﬂ@umva‘wEmwuazmwﬂmmﬁz/‘lun’rﬁ“m_«n

{/L”JEIWNI'HTﬂﬂLﬂU&QEJUWﬁu‘llﬂdy{unﬁ’N ‘IIUUﬂn HASNI7ENIAL

J !
Fofmeayfunars  Stmou 402 18 1@Nmﬂunmwgh Tﬁmﬁ'

filaeliflensssaeiReadeiiomsul s1armeeniluAadu gn
m7E/';wymynumuﬂfznamﬂumﬂgﬂouzﬂu'7 TEasBeANI T
ynaanslun19nd Anazls #rearuuens 1n T nseeumils
ewreay lolsWasngr1duls Funisudalulsanenuranvana
WYL LWﬂ'lw’wmmummmmywudouﬂwnﬂmﬂumﬂg%uz
au'] naimTiEnsaanAn s eealraneLatunz g
ﬂﬁ%uw’nmg’ﬂoaﬁﬁmm"nmmé’auwa’ummm"unmq Fiien
Uaena m“nmm?fﬂi"wmyﬂzunmq




376 tnen Ay

Acute diffuse external ofitis is usually caused
by Pseudomonas aeruginosa; although Proteus
mirabilis and other gram - negative bacilli (klebsiella,
E.coli) are also isolated from cultures. Staphylococ-
cal and streptococcal species are also frequently
encountered. Most chronic otitis media with or without
cholesteatoma are caused by both aerobic and
anaerobic organisms. Those aerobic bacteria

isolated include Pseudomonas aeruginosa, Staph.
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ciprofloxacin ear drops as an alternative for traditional
ear drops. Data provided by Infopharma Media
Services Limited in Thailand for recent years revealed
that the estimated cost of traditional ear drops used
yearly in governmental and private hospitals in
Thailand was about 2,165,000/552,000 Baht, in 1996,
2,397,000/938,000 Baht in 1997, and 2,089,000/
1,040,000 Baht in 1998. (Table1)

Table 1. Extimated cost of traditional ear drops used yearly in Thailand.

Year Govemmental Hospital Private Hospital Total
(Baht) (Baht) (Baht)
1996 2,165,000 552,000 2,717,000
1997 2,397,000 938,000 3,335,000
1998 2,089,000 1,040,000 3,130,000

aureus, proteus species, klebsiella species and
E.coli. Various anaerobes are isolated especially
Bacteroides fragilis. The organisms encountered in
acute diffuse otitis externa and chronic otitis media
are usually sensitive ito topical neomycin, polymyxin
and gentamicin.“®Recently ofloxacin ear drop have
been used with satisfactory results. However, cipro-
floxacin ear drops have never been marketed even
though favorable results have been obtained by
using 0.35% ciprofloxacin solution. They were more
effective than oral ciprofloxacin or other topical ear
drops including gentamicin; combination of
oxytetracycline, polymyxin B, and hydrocortisone or
polymyxin B - neomycin - hydrocortisone. There were
no adverse effects or worsening of the audiometric
and vestibular function observed after local

therapy.“r’g’The purpose of this projectwas to develop

Materials and Methods
Materials

The ciprofloxacin ear drops were composed
of ciprofioxacin hydrochloride U.S.P. batch No: CPIli
0997138, Mfd 09.97, Exp date 08.2002 made in India
by Neuland Lab., benzalkonium chioride 50 % solution
B.P. batch No: 151, made in United Kingdom by
Henley Chemicals Ltd., propylene glycol B.P. made
inThailand by Thai-MC Company Limited., and sterile
water U.S.P. made at Pharmaceutical Department,
Paholpoipayuhasena Hospital, Kanchanaburi
Province, Membrane filter 0.2 )L Minisart NML®
was made by Sartorius AG.Germany, batch No. 165
34 951751, date of sterilization 06. 95, expiration date
06.98., and the laminar air flow hood was made
from Holten Lamin Air model TLK-2472 serial No.
94603000 J.
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Methods

There were three steps of study involved in
formulation, and the solution was prepared by aseptic
technique under a laminar air flow hood.
Step | Formulation of 0.35% ciprofloxacin hydro-
chloride ear drop equivalent to 0.3 % ciprofloxacin
base ear drop, This concentration of solution is the
concentration of ciprofloxacin hydrochloride ophthai-
mic solution."

Dissolve ciprofloxacin hydrochloride 3.5 g in
300 ml. sterile water. Preserve the solution by adding
10.0 ml. of 1% benzalkonium chloride solution in cipro-
floxacin hydrochloride solution. Sterilize the solution
by filtering the whole solution through 0.2 Lmembrane
filter. Mix the solution with 688.25 ml. of sterile
propylene glycol and store the end productina 10
ml. sterile ambered bottle under horizontal laminar air
flow. The solution obtained can be stored at room
temperature and preserved in a tight, light resistant

container and should be used within six months after

preparation.

MeNRILIEMEEAY ciprofloxacin TulsanEMNaNsANaNg AU 3r7

Step Il The standard requirement for 0.3% ciprofio-
xacin base ear drop were tested at the Department
of Science, Ministry of Public Health. They included
the percent labeled amount of active ingredient
by HPLC under official monograph of ciprofloxacin
(raw material) and sterility of the product as directed
in the section Test Procedures Using Membrane
Filtration under official monograph of ciprofloxacin
injection or ciprofloxacin ophthalmic solution

according to USP 23."9

Step Il Treated the patients with acute diffuse otitis
externa, acute otitis media and chronic otitis media in
the Department of Otolaryngology, Paholpolpayu-
hasena Hospital, Kanchanaburi province during the
period Feb. 1998 to Feb. 1999. Four hundred and two
patients were enrolied in the study. There were 196
male and 206 female, between <1-92 years old; 236
(58.71%) with acute diffuse otitis externa, 79 cases
(19.65%) with chronic ofitis media and 87 cases
(21.64%) with acute otitis media with tympanic

membrane perforation. (Table 2)

Table 2. Diagnosis of 402 out - patients treated with ciprofloxacin ear drop at Paholpolpayuhasena Hospital,

Kanchanaburi Province during the period Feb.1998 to Feb.1999.

Children (1 month -15 years) Adults
Diagnosis Male Female Male Femaile Total
(16-80 years)  (16-92 years)
Chronic otitis media 11 18 47 79
Acute otitis media 15 29 29 87
Acute ofitis externa 31 92 91 236
Total 57 139 167 402
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Results

The ciprofloxacin ear drop prepared is a
sterile, clear solution containing 3.5% W/V cipro-
ﬂoxacin hydrochloride (equivalent to 0.3 % ciproflo-
xacin base) in sterile water, propylene glycol with
benzalkonium chioride 0.01%W/ as a preservative.
Assay results of the product manufactured on Feb.
12, and Mar.5,1998 by the Division of Drug Analysis,
Department of Medical Science, Ministry of Public
Health on Jun.12, and Jul.7,1998 respectively
revealed 97 % and 99.334% labeled amount sterile
solution with pH of 5.6, and 5.67. Follow up assess-
ment by clinical examination in 402 patients showed
good resuits; inflammation had subsided and
granulation tissue had regressed. There were no
signs of irritation or drug allergy. The detail of clinical

trial will be reported separately.

Discussion

Ciprofloxacin is active in vitro against a wide
range of gram-negative and gram-positive organisms.
The bactericidal action of ciprofloxacin results from
interference with the enzyme DNA gyrase, which is
needed for synthesis of bacterial DNA. Ciprofloxacin
has been shown to be active against most strains of
the following organisms both in vitro and in clinical
infections. These organisms include staphylococcus
species including methicillin - resistant strains and
streptococcus species, Pseudomonas aeruginosa,
Proteus mirabillis, H.influenzae and M.catarrhalis.
it has been used orally for treatment of acute diffuse
otitis externa and chronic otitis media and with
favourable results."
The standard requirements for ciprofloxacin

ear drop preparation had never been officially
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published in pharmacopoeia ; while the ciprofloxacin
(raw material), ciprofloxacin hydrochioride, cipro-
floxacin injection, ciprofioxacin ophthalmic soiution
and ciprofloxacin tablets had their standard require-
ments."'” The percent labeled amount, sterility and
pH of the products prepared were respectively
assayed by HPLC under official monograph of raw
material of ciprofloxacin, and sterility as directed in
the section Test Procedures Using Membrane
Filtration under official monograph of ciprofloxacin
injection or ciprofloxacin ophthalmic solution

according to USP 23.49

Conclusion

Ciprofioxacin ear drops were developed in
order to be used as an alternative for traditional ear
drops. It was proved to be effective, safe and less
expensive than the currently used ear drops. This
development would reduce the medical expenses for
oral and topical antibiotic treatment in acute diffuse
otitis externa, acute otitis media and chronic otitis
media. Excellentresults have been obtained by using
this solution four times daily for a week. Because of
low cost, high efficiency and lack of side effects or
complication; it is recommended for wide use as an
alternative for traditiona! ear drops for treatment of
acute diffuse bacterial otitis externa, acute otitis media
with perforation of tympanic membrane and chronic
otitis media. We also believe that this preliminary
report will be helpful for further development of

ciprofloxacin ear drops in Thailand.
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