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To preserve or not to preserve, is that the question?

Over 40 years ago, microbial contamination of eyedrops
was reported as a significant risk factor in a series of com-
munications describing bacterial keratitis associated with
their use.'-5 Most of the solutions were of unpreserved
fluorescein, but sulphonamides, silver proteinates, alka-
loids, methylcellulose, anaesthetics, and sodium chloride
were also contaminated.45 The predominant contaminant
and cause of corneal ulceration was Pseudomonas aerugi-
nosa.5 Also implicated were penicillin eyedrops causing
keratitis among industrial workers following removal of
corneal foreign bodies.6
From these events arose the need for standardised, asep-

tic preparation of eyedrops which are preserved and
dispensed sterile in multidose containers; either plastic
with screw on cap or glass with a pipette dispenser. Addi-
tionally, in North America at least, in house formulation of
eyedrops has, with some exceptions, been discontinued
since the economy of scale associated with commercial
manufacture of these units makes bulk purchase of
commercially used eyedrops more cost effective. Paradoxi-
cally, however, an annoying disadvantage to the use of ster-
ile, preserved eyedrops in multidose containers is the pres-
ence of the preservative itself. Benzalkonium chloride, a
cationic surfactant, and thiomersal (thimerosal), an
organic mercurial, have been two commonly used eyedrop
preservatives. The former is a known cause of toxic epithe-
lial changes7 and the latter, severe hypersensitivity
reactions.8 As a consequence, patients using eyedrops pre-
served with these, as well as other chemicals, are at risk of
developing ocular surface disorders.9 This is particularly
true if the eyedrops must be applied frequently as are arti-
ficial tears in patients with dry eyes.'"
To avoid preservative induced surface problems while

maintaining eyedrop sterility, unit dose vials of various
solutions have long been available for physician use in the
office or operating theatre. They are now readily available
for patient use, chiefly in delivering preservative-free ocular
lubricants. However, as noted in the paper by Oldham and
Andrews, in this issue of the BJO (p 588), the cost ofform,
fill, and seal machinery considerably increases the expense
of unit dose eyedrops compared with preserved, multidose
preparations. Further, these authors describe the use of
unit dose eyedrops as cumbersome at home and inconve-
nient when away from home. Also, since the cost of equip-
ment to manufacture unit dose medication is prohibitively
expensive, they suggest the home use of multidose bottles
of preservative-free eyedrops formulated aseptically and

freshly dispensed from the Moorfields Eye Hospital phar-
macy. Home refrigeration at 2-8°C is recommended to
control microbial contamination with a 7 day expiration
following initial use. The reported results on the
antimicrobial efficacy of the medication itself, plus
refrigeration, would certainly seem supportive of this
approach to controlling microbial contamination in unpre-
served eyedrops. None the less, there are some concerns
which should be addressed.
The first issue is concern regarding patient compliance.

For any patient, but particularly an elderly one, it may be
cumbersome and uncomfortable to have to go to the home
refrigerator several times a day, an,d instil a chilled eyedrop.
In addition, to leave the domiciliary environment for any
length of time requires carrying the eyedrops about in a
refrigerated container or in a non-refrigerated state. It is
likely that inconvenience plus frequency will equal patient
non-compliance! If so, hours, perhaps days of non-
refrigeration may occur. Given likely contamination of the
pipette dropper, a worrisome population density of bacte-
ria within the container of eyedrops could exist by day 7.

Secondly, microbial contamination may occur while the
medication is refrigerated. Some mesophilic and many
psychrophilic bacteria can multiply at temperatures
between 4°C and 8°C. In fact, at least one case ofmicrobial
keratitis caused by such an organism has been reported."
Home refrigerators are hardly sterile, and even with com-
pliance, such contamination is a point of concern.

Thirdly, the use of non-toxic preservatives/new technol-
ogy varies from country to country. Chemical preservation
of eyedrops with chlorobutanol, polyquaternium- 1, or sor-
bic acid may offer an alternative to the more toxic effects of
benzalkonium chloride if formulation compatibility is pos-
sible. In the USA, one ocular lubricant is preserved with a
boric acid-perborate mixture, resulting in a 50-55 ppm
hydrogen peroxide preservation which instantly decom-
poses on the ocular surface into water and oxygen.'2 In
Germany, a specially configured eyedrop container is used
to deliver preservative-free eyedrops." Unfortunately,
there are no large population study data available on its
ability to resist microbial contamination. In France, an
anti-allergy, preserved eyedrop formulation is dispensed in
a multidose plastic squeeze bottle. The preserved drop
passes through an expurgating filter to reach the ocular
surface, presumably preservative free. Clinical trials on the
efficacy of this device are also lacking. Another develop-
ment in polymer technology permits the incorporation of a
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benzalkonium adsorbing resin in the tip of some
multidose, preserved eyedrops removing 96-99% of the
preservative from the eyedrop before it reaches the ocular
surface (VPF: virtually preservative free) (Harold Slovin,
CibaVision Ophthalmics, Atlanta, Georgia, personal com-
munication).

Unfortunately, these devices are of the plastic, squeeze
container design with screw on caps; a design reported prone
to bacterial colonisation of the space between the bottle tip
and the cap or along the threads of the container cap. Preser-
vation of the eyedrops in such instances has not prevented
drop associated microbial keratitis.'1'6 Actually, in preserved
eyedrops, the glass bottle pipette tip dispenser is less prone to
contamination.'7 Patient use and time since initial utilisation
are additional factors contributing to microbial contamina-
tion of multidose preserved eyedrops.'8
So where then do we go? Preserved or unpreserved?

Without clinical trials, it is difficult to be certain. Probably
the treating physician should use unpreserved, refrigerated
eyedrops with an inhibitory buffer system such as
borate-boric acid only when preserved eyedrops have been
observed to induce an ocular surface disorder.What is cer-
tain is, as Oldham and Andrews conclude, that the 'onus
remains on medical practitioners to ensure that unpre-
served multidose eyedrops are only used in appropriate
circumstances to ensure safe and effective therapy'.
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