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Abstract

Purpose Botulinum toxin has various

applications in ophthalmology and is used in

the outpatient department, where it is often

exposed to room temperatures for 3–4h. The

manufacturer’s recommendations are that the

reconstituted toxin be stored in a refrigerator

when not in use and discarded 4h after

reconstitution. The aim of our study was to

examine such used bottles of Botulinum toxin

for microbial growth after 4 h at room

temperature.

Methods and Results Eleven consecutive

bottles of Botulinum toxin used with aseptic

precautions in the Ophthalmology outpatient

clinics were exposed to room temperatures for

4 h. These were subsequently analysed for

microbial growth. No growth was directly

obtained from any of the Botulinum toxin

bottles during our study.

Conclusions This pilot study suggests that if

aseptic precautions are followed during the

use of Botulinum toxin, the contents of the

bottle remain sterile despite being exposed to

room temperatures for up to 4h. This has

implications on the use of the reconstituted

toxin after the recommended 4h.
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Introduction

Botulinum A toxin (BTX-A) (Dysport, Botox) is

frequently used in most Ophthalmology

outpatient departments for a variety of ocular

problems. These include blepharospasm,1

hemifacial spasm,2 functional epiphora,3 facial

nerve palsy with exposure keratopathy,

temporary correction of entropion,4 strabismus,

and lid retraction in dysthyroid eye disease.

BTX-A is commercially available as two

preparations: Botox (Allergan) and Dysport

(Ipsen). The manufacturer’s recommend that

once opened the contents of the vial should be

administered within 4 h. They further

recommend that the opened vial should be

stored in the refrigerator when not in use during

this 4 h period.

As is common practice in the UK, a vial of the

toxin is used for more than one patient during a

clinic and may often be reused during a 12 h

period. To the best of our knowledge, a

significant number of clinics do not follow the

manufacturer’s guidelines and the vial is

allowed to remain at room temperature between

use during the length of the normal clinic. The

aim of our pilot study was to analyse the

sterility of the contents of a used bottle of

Botulinum toxin after it had been exposed to

room temperature for 4 h (to simulate the

average length of a clinic).

Materials and methods

Eleven consecutive bottles of BTX-A (Dysport)

used in the outpatient department were entered

into this study for microbiological analysis. All

bottles were handled according to a previously

agreed protocol. The rubber top of each bottle

was cleaned using an alcohol wipe (sterets)

before each use. For each aliquot of toxin drawn,

a separate sterile needle was used to puncture

the rubber top. This meant that the rubber top

was punctured more than once. Most of the

bottles were used two or three times in the

clinic. Once opened, the bottle was kept at room

temperature for 4 h to mirror the average length

of a clinic. The bottle was then stored in a

refrigerator at 3–51C for 5–7 days. The duration

of refrigerated storage was agreed at 5–7 days

after consulting our microbiologists to maximise

the possibility of any microbiological growth in

these bottles.
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The contents of the bottles were then plated by the

microbiologists using standard techniques on blood agar,

chocolate agar, Sabouraud agar and nutrient broth. The

blood and chocolate agar, were incubated in CO2 at 371C

and viewed at 48 h and 1 week after plating. The

Sabouraud agar was incubated at 301C in air and again

viewed at 48 h and 1 week. The nutrient broth was

incubated for 48 h at 371C in CO2 and subcultured if it

appeared cloudy.

Results

No growth was detected on any plate or within the broth

from eight bottles. In the remaining three bottles, growth

was detected on one of the culture media only (ie on

blood agar or chocolate agar). In each of these three cases,

there was no growth directly associated with the primary

inoculum. Any growth seen on the blood agar or

chocolate agar plates were seen distant from the site of

the primary inoculum. This implied that the growth in

these cases were contaminants that occurred at the time

of plating rather than from the Botulinum bottle itself.

No growth therefore was directly obtained from the used

bottles of Botulinum toxin after a week of incubation.

Discussion

In the UK, commercially available preparations of BTX-A

contain 100 IU (Botox) or 500 IU (Dysport) in each vial. In

most clinical applications of the toxin in ophthalmology,

the dose used per patient varies between 2.5 and 50 IU

(Botox) or 10 and 240 IU (Dysport). For example, a

patient with involutional entropion may require 5–10 IU

(Botox) or 20–40 IU (Dysport) per eye. On the other hand,

in a case with blepharospasm, the dose required may be

20–40 IU (Botox) or 80–160 IU (Dysport). The dose used

in each case is largely dictated by the clinical condition

itself and the individual patient’s response. Thus, each

such vial contains enough toxin for two or more patients.

With an average cost of d130–d165 per vial, a significant

amount of this expensive drug would be discarded as it

is not completely used in the recommended 4 h period.

Some clinicians have, therefore, often reused a single vial

for multiple patients within 12 h of its first use (eg a

morning and afternoon clinic on the same day).

This pilot study aimed to analyse the sterility of the

contents within a used bottle of Botulinum toxin, if

aseptic precautions were followed during each use. After

exposing the bottle to 4 h of room temperature as is the

practice in many clinics, the used bottle was stored in the

refrigerator for 5–7 days before being plated on to culture

media.

No direct growth was obtained from any of the 11

bottles of BTX-A in this study.

The results of this small study suggest that the contents

of the used Botulinum toxin bottle remain sterile even

after multiple use and exposure to room temperature

provided simple aseptic precautions are followed. In our

series, we used alcohol wipes (sterets) to wipe the bottle

top before each use as recommended by the

manufacturer’s. A separate sterile needle was used for

each aliquot of toxin withdrawn.

Although the number of vials studied was small, it

nevertheless confirms that the contents of the toxin vials

remain sterile after 4 h at room temperature. Despite a

further storage for 5 days in the refrigerator at 3–51C, the

reconstituted solution in the vials remained sterile. To

our knowledge, there has been no published study that

has analysed the possibility of microbial growth in

Botulinum toxin bottles after prolonged exposure to

room temperature.

The safety of reused solutions of Botulinum toxin has

often been questioned particularly from the point of

sterility. A further issue has also been of the acceptable

length of time for reuse of the toxin. From our study, we

are able to conclude that the contents in the used bottle of

Botulinum toxin remain sterile after exposure to 4 h of

room temperature and a further storage at temperatures

of 3–51C for at least 5 days. However, a larger study

would be required to confirm this.

Other studies in animal and human models have

examined the issue of the potency of the reconstituted

toxin and have repeatedly confirmed that this is

unaltered even after 2 weeks. Jabor et al5 concluded that

the reconstituted toxin had the same initial potency and

duration of action even after 2 weeks of storage. Sloop

et al6 came to the same conclusion in a study using

electromyographic studies on human volunteers. A large

multicentre double-blind study by Hexsel et al7

confirmed that the potency and the efficacy are unaltered

up to 6 weeks after reconstitution.

In conclusion, our pilot study confirms that the

commonly followed practice in the UK of storing the

reconstituted toxin of BTX-A at room temperatures for

up to 4 h does not compromise its sterility. It also

confirms that such a solution further stored in the

refrigerator at 3–51C remains sterile for at least 5 days

after reconstitution. Previous studies in human and

animal models have established that the potency of the

reconstituted toxin administered after 2 weeks of storage

is undiminished and compares with that of the freshly

prepared toxin.
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