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Stability of Diluted Ketamine Packaged in
Glass Vials

Ketamine hydrochloride for injection is a rapid-acting 
general anesthetic agent. To avoid an out-of-stock situation for
this drug at the desired concentration for administration to
patients (10 mg/mL), the author’s institution investigated the
chemical stability of a diluted solution of the concentrated 
formulation (50 mg/mL), packaged for storage in glass vials. The
only difference between the 2 initial formulations was the
amount of active pharmaceutical ingredient present.

The chemical stability of ketamine diluted to either 1
mg/mL with normal saline1 or 10 mg/mL with sterile water for
injection2 and packaged in plastic syringes has been studied 
previously. The more dilute solution was stable for 12 months
when stored at 4°C, 25°C, or 40°C, whereas the more concen-
trated solution was stable for 30 days at 25°C. The purpose of
the current study was to determine the chemical stability and
physical compatibility of ketamine after dilution of a 50 mg/mL
solution to 10 mg/mL with sterile water for injection, packag-
ing in glass vials, and storage at room temperature with exposure
to light.

A stock solution of ketamine hydrochloride (50 mg/mL;
Sandoz, lot 129290) was aseptically diluted 1 in 5 with sterile
water for injection. The resulting solution was then transferred
into twenty-one 5-mL glass vials and stored at room temperature
with exposure to light. On day 0, 3 vials were collected and
frozen at –70°C for analysis at a later date. Similarly, on each of
days 7, 14, 28, 56, 91, and 182, 3 vials were collected and frozen
at –70°C.

On the day of analysis, all of the vials were allowed to thaw
for 2 h at room temperature. Each sample was further diluted by
combining 20 µL of solution with 100 µL of internal standard
(phenol, 0.3 mg/mL) and 880 µL of 25% acetonitrile solution.
A previously validated high-performance liquid chromatogra-
phy method3 was used to assay the samples in duplicate. The pH
of the solutions was monitored with a calibrated pH meter.
Colour and clarity were monitored by the naked eye, with the
aid of white and black backgrounds.

After 182 days storage at room temperature, the concen-
tration of all samples remained above 90% (mean 96.2%; see
Table 1). The pH increased only slightly, from 4.74 to 4.90.
Neither colour nor clarity of the samples changed over time.

On the basis of these results, it can be concluded that
ketamine hydrochloride for injection 50 mg/mL, diluted to 10
mg/mL with sterile water for injection and packaged in glass
vials, may be regarded as chemically stable after storage for up to
182 days at room temperature with exposure to light.
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Barrières relatives aux changements 
en pharmacie : perspective d’étudiants 
canadiens en pharmacie 

La pratique pharmaceutique évolue1-4. Afin de guider son
évolution, plusieurs sociétés savantes proposent leur vision de la
pratique pharmaceutique assortie de plans directeurs inspirés des
meilleures données probantes et des besoins de la population5-8.
Ces plans directeurs influencent également le cadre normatif 
proposé par les organismes d’agrément, les ordres professionnels
et les facultés de pharmacie9.

En dépit de ces balises, force est de constater la présence de
retards importants entre l’émergence de ces normes et leur
implantation à large échelle. Des enquêtes européennes, 
américaines et canadiennes montrent la lente adoption (c.-à-d.
plusieurs décennies) des meilleures pratiques pharmaceutiques
(p. ex. distribution unitaire quotidienne, décentralisation des
pharmaciens dans les programmes de soins, réalisation de bilans
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Table 1. Stability of Ketamine Stored in Glass Vials
at Room Temperature with Exposure to Light* 

Study Day % of Initial 
Concentration Remaining†

7 99.5 ± 1.2
14 99.2 ± 0.9
28 98.8 ± 0.9
56 99.5 ± 0.8
91 98.0 ± 0.3
182 96.2 ± 0.9
*Nominal original concentration was 10 mg/mL. Observed
original concentration (mean ± standard deviation, based on 
3 samples assayed in duplicate [n = 6]) was 9.3 ± 0.06 mg/mL.
†Mean ± standard deviation, based on 3 samples assayed in
duplicate (n = 6). 
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