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Expansile properties of otowicks: an in vitro study

P J CLamp

Abstract
Objective: To determine the expansile and absorptive properties of the expandable ear wick when tested
with commonly prescribed ear drop preparations.

Design: This in vitro study assessed wick expansion and absorption of drops when different ear drop
preparations were applied. Nine commonly used ear drop preparations were tested (Gentisone HC,
Sofradex, Otomize, Betnesol, Exocin, Canesten, Locorten-Vioform, EarCalm and ichthammol glycerin)
with a standard expandable ear wick.

Main outcome measures: Weight, length and width of otowick following exposure to ear drops.

Results: There was a marked difference in the absorption and expansion of the otowick when different
drops were used. This corresponded to the aqueous or oil base of each preparation. All aqueous ear drop
preparations (i.e. Gentisone HC, Sofradex, Otomize, Betnesol, Exocin and EarCalm) produced similar
rates of absorption into, and expansion of, the otowick. The oil-based ear drop preparations (i.e.
Canesten, Locorten-Vioform and ichthammol glycerin) failed to expand the wick and showed poor
rates of absorption into the wick.

Conclusion: Expandable ear wicks should only be used in conjunction with aqueous ear drops. When
using expandable otowicks as an adjunct to treating fungal otitis externa, acetic acid ear drops should
be prescribed, as all other anti-fungal drops are oil-based.
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Introduction

The expandable ear wick is routinely used in the
treatment of otitis externa and as a dressing in the
ear canal following middle-ear surgery.'~® In both
cases, the compressed, desiccated wick is inserted
into the ear canal under direct vision and expands
with hydration following the application of ear drops.

The expanded wick confers a number of benefits in
the management of otitis externa. It provides a reser-
voir of the therapeutic preparation, thus prolonging
contact of the medication with the inflamed canal
skin. It also exerts gentle pressure on the oedematous
meatal wall, as well as ensuring distribution of medi-
cation to the medial aspects of the meatus. Depend-
ing on the clinical situation, various ear drop
preparations can be instilled onto the wick on a
regular basis; these include antibiotic, anti-fungal,
steroid and astringent preparations.'® The expanded
wick remains in situ until canal swelling reduces suf-
ficiently for it to fall out or to be removed on a sub-
sequent visit.

The relationship between different preparations of
ear drops and the use of the expandable ear wick has
never been documented. It has been noted that the
degree of expansion of the wick differs according to

the ear drop preparation used. The effectiveness of
the wick as a useful adjunct in the management of
otitis externa lies in its ability to absorb and retain
medication and to remain in situ until the canal
becomes more patent. For this reason, it is important
that the wick expands sufficiently to remain in the
canal and carry out its function.

This study aimed to examine the effect of different
ear drop preparations on a standard expandable
otowick in vitro, in order to identify which prep-
arations are likely to be most effective in clinical
practice.

Materials and methods

Eight of the most frequently used ear drops were
tested (Gentisone HC, Sofradex, Otomize, Betnesol,
Exocin, Canesten, Locorten-Vioform and EarCalm;
see Table I for manufacturer’s details), along with
water as a positive control. Ichthammol glycerin
was also tested as its use is well documented in the
treatment of otitis externa.'>'* Each preparation’s
base type — aqueous or oil-based — was noted. An
expandable otowick (Merocel Pope Oto-Wick, Med-
tronic Xomed, Jacksonville, Florida, USA) was used.
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TABLE I
EAR DROPS TESTED
Brand name Manufacturer Contents Licence in otitis externa* Base type
Gentisone HC Roche, (Welwyn Garden  Hydrocortisone acetate 1% Bacterial infection Aqueous
City, UK) Gentamicin 0.3%
Sofradex Sanofi-Aventis (Guidford, Dexamethasone 0.05% Bacterial infection Aqueous
UK) Framycetin sulphate 0.5%
Gramicidin 0.005%
Otomize GlaxoSmithKlein Dexamethasone 0.1% Bacterial infection Aqueous
(Brentford, UK) Neomycin sulphate 3250 U/ml
Glacial acetic acid 2%
Betnesol Calltech (Slough, UK) Betamethasone sodium Eczematous inflammation in Aqueous
phosphate 0.1% otitis externa
Exocin Allergan (Marlow, UK) Ofloxacin 0.3% Not licenced for otitis externa ~ Aqueous
in UK
Canesten Bayer (Morristown, Clotrimazole 1% Fungal infection Oil
New Jersey, USA)
Locorten-Vioform Adipharm (Basildon, Flumetasone pivalate 0.02% Mild bacterial or fungal Oil
UK) Clioquinol 1% infections
EarCalm GlaxoSmithKlein Acetic acid 2% (Proprietary) Anti-bacterial & Aqueous
anti-fungal properties
Ichthammol glycerin JM Loverage Ichthammol 5-10% Unlisted Oil

(Southampton, UK)

*According to the British National Formulary 42."!

Outcomes

The following measurements were taken: weight to
within 1 mg (Mettler AC 100 precision balance;
Mettler-Toledo, Columbus, Ohio, USA), and width
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and length to within 0.1 mm (Vernier calliper; - Otomize —— EarCalm
Draper, Chandlers Ford, UK) The wick was then —%- Betnesol —e— [chthammol glycerin
placed in a petri-dish containing at least 30 drops of
the respective ear drop preparation (double the 5000
maximum absorptive dose determined by a pilot
study). The length, width and weight of each wick 00 |
were recorded at 30, 60, 120, 300 and 600 seconds. 45
Five wicks were tested in each of the 10 preparations.
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Statistical analysis
Data were analysed using the Excel 2003 (Microsoft 3500
Corporation, Redmond, Washington, USA) and Stat-
istical Package for the Social Sciences version 11.0
(SPSS Inc, Chicago, Illinois, USA) software packages. 3000 -
Results g 2500 -
The rate of expansion and absorption of the otowick ‘\.E/
differed between drops. The results for change in k)
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TABLE 11
1500 -
MEAN WEIGHT, LENGTH AND WIDTH OF OTOWICKS AFTER 10 MINUTES
Ear drop Weight Length Width
preparation (mg) (mm) (mm) 1000
Water (control) 4921 14.0 9.1
Gentisone HC 4376 14.1 8.9 500
Sofradex 4398 14.2 9.0
Otomize 4479 14.0 9.0
Betnesol 4627 14.0 9.0
Exocin 4754 14.1 8.9 0-— N T o '
Canesten 1215 121 23 0 60 120 180 240 300 360 420 480 540 600 660
Locorten-Vioform 1179 12.0 2.5 i
EarCalm 4501 142 90 Time (seconds)
Ichthammol 1280 12.3 23 Fic. 1
glycerin
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weight, length and width over 10 minutes are tabu-
lated in Table II. Figures 1 and 2 demonstrate graphi-
cally these weight and width data.

Subgroup analysis

There appeared to be two distinct subgroups, con-
firmed by post hoc Scheffe’s test. Changes in weight
and size over time were similar for water, Gentisone
HC, Sofradex, Otomize, Betnesol, Exocin and
EarCalm. However, Canesten, Loctoen-Vioform
and ichthammol glycerin showed poorer rates of
absorption and no significant otowick expansion.
This difference corresponded to the oil or water
base of the ear drop preparation.

Data were then pooled according to the compo-
sition of the drops (i.e. oil-based or aqueous) and
analysed (Figures 3 to 5). There was a statistically
significant difference in the weight, length and
width of the otowick following application of all
aqueous drops (i.e. water, Gentisone HC, Sofradex,
Otomize, Betnesol, Exocin and EarCalm), compared
with application of oil-based drops (i.e. Canesten,
Locorten-Vioform and ichthammol glycerin), at all
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time intervals after immersion (independent samples
t-test, p < 0.001).

Discussion

When oil-based drops were used in isolation with
otowicks, they were absorbed poorly and failed to
produce otowick expansion. In comparison, all
aqueous drops were equally well absorbed, and all
expanded the otowick.

Implications for clinical practice

Whilst there is a range of topical agents available for
the treatment of otitis externa, no single preparation
has been shown to be superior.>'® The choice of
topical preparation rests with the attending clinician.
The author recommends that only aqueous drops
should be prescribed when using expandable
otowicks.

e An in vitro study examined the weight, length
and width of an expandable ear wick when
commonly prescribed ear drops were applied

o There was a marked difference in otowick
absorption and expansion when different
drops were used

e This corresponded to the aqueous or oil base
of the preparation; all aqueous drops (i.e.
Gentisone HC, Sofradex, Otomize, Betnesol,
Exocin and EarCalm) produced similar rates
of absorption into, and expansion of, the
otowick, whereas oil-based drops (i.e.
Canesten, Loctoen-Vioform and ichthammol
glycerin) failed to expand the wick and showed
poor rates of absorption into the wick

e The author concludes that expandable ear
wicks should only be used in conjunction with
aqueous ear drops; when such wicks are used
in treating fungal otits externa, acetic acid
drops should be prescribed, as all other
anti-fungal drops are oil-based

Otomycosis

Of the prescription ear drops tested, only Locorten-
Vioform and Canesten are licenced for treatment
of fungal otitis externa; both of these drops are oil-
based. Acetic acid has been shown to have anti-
fungal properties and can be used in isolation
(EarCalm) or in combination with steroids or anti-
biotics (Otomize) to treat otomycosis.”'® Combi-
nation preparations are superior to acetic acid
alone in the treatment of acute otitis externa.'*
However, this benefit has not been proven for otitis
externa of fungal origin.
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Conclusions

Expandable ear wicks should only be used in con-
junction with aqueous ear drops. When using an
expandable otowick as an adjunct to treating fungal
otits externa, drops containing acetic acid should be
considered, as other anti-fungal drops are oil-based.
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