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AFTER STORAGE AT ROOM TEMPERATURE
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Abstract. The bactericidal activity of meropenem is determined by the time that concentrations in
tissue and serum are above the MIC for the pathogens during the dosing interval. Thus, the most
effective mode of administering of meropenem is continuous infusion. However, the stability of
meropenem reconstituted in solution is influenced by the storage temperature. Until now we have
had no datato evaluate the stability of thisdrug during continuousinfusion in atropical country. The
objective of thisstudy wasto provide such data. Meropenem 0.5 g and 100 ml normal saline solution
were mixed together and stored at room temperature for 8 hours. Half of the solution was stored in a
room with air conditioning at 20°C and the other half of the solution was stored in aroom without air
conditioning at 32°-37°C. The concentrations of meropenem in the solution were measured at 0, 1, 2,
3, 4, 6 and 8 hours after the drug was reconstituted. Twelve lots of (0.5 g meropenem in normal
saline) solution were evaluated in each temperature condition. The mean meropenem concentrations
reconstituted in normal saline solution decreased 1.66%, 3.31% and 5.80% after 2, 4 and 8 hours
storage at 20°C, respectively. Drug concentrations decreased 3.14%, 5.86% and 11.85% after 2, 4 and
8 hours storage at 32°-37°C, respectively. Therefore, we conclude that this agent should not be ad-

ministered by 8-hour continuous infusion at room temperature in atropical country.

INTRODUCTION

The most effective mode of administration
to optimize the bactericidal effect of parenteral
antibiotics in treating of infections depends up
on the drug class (Craig and Ebert, 1992). For
instance, the bactericidal activity of a p-lactam
antibioticisnot maximized by increasing the peak
drug serum concentration to MIC ratio because,
the bactericidal activity of these drugsis concen-
tration independent, determined by the time that
concentrationsin tissue and serum are above the
MIC for the pathogen during the dosing interval.
If the concentrations of antibiotics decreaseto be-
low the MIC, bacterial growth resumes immedi-
ately since these drugs have no significant post-
antibiotic effect, as seen with aminoglycosides
(Craig and Ebert, 1992; Benko et al, 1996;
Nicolau et al, 1996). Therefore, the ideal method
to maintain the time that the p3-lactam antibiotic
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isabove its MIC for a pathogen would be to ad-
minister the agent by continuousinfusion (Craig
and Ebert, 1992). Moreover, this method of ad-
ministration allows a reduction in the amount of
antibiotic used per day (Craig and Ebert, 1992;
Benko et al, 1996; Nicolau et al, 1996).

Meropenem, a 3-lactam antibiotic, is char-
acterized by its ultrabroad spectrum of activity
against clinically important aerobic and anaero-
bic pathogensandiscommonly used for thetreat-
ment of nosocomia gram-negative bacilli infec-
tions, particularly Pseudomonas aeruginosa in-
fection (Norrby et al, 1997). The stability of
meropenem isan important consideration if con-
tinuous infusion administration is to be used.
From the manufacturer’s guidelines, meropenem
is stable at room temperature (20°C) for 8 hours
when the drug is reconstituted in isotonic saline
solution. Thailand isatropical country, and tem-
peratures during the daytime are usually above
25°C. Therefore, thisagent may be unstablewhen
administered by continuousinfusion. However,
until now we have had no data to evaluate the
stability of this drug during this mode of admin-
istration in a tropical country. The objective of
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this study was to provide such data

MATERIALSAND METHODS

Drugs and chemicals

Meropenem (Meronem®) was generously
donated by AstraZeneca, Thailand and cefepime
was generously donated by Bristol Myers Squibb,
Thailand, as pure powder. All of the solventswere
high-performance-liquid-chromatography
(HPLC) grade.

Study design and sample collection

Meropenem 0.5 g and 100 ml normal sa-
line solution were mixed together and stored at
room temperature for 8 hours. Half of the solu-
tion was stored in aroom with air conditioning
at 20°C and the other half of the solution was
stored in aroom without air conditioning at 32°-
37°C. The concentrations of meropenem in the
solution were measured at 0, 1, 2, 3, 4, 6 and 8
hours after the drug was reconstituted. Twelve
lots of solution (0.5 g-meropenem in normal sa-
line) were evaluated in each temperature condi-
tion. Results were expressed as mean +SD, and
statistical comparisons were made using the
Wilcoxon signed-ranks test.

M eropenem assay

The concentration of meropenem was de-
termined by reverse phase HPLC by the modi-
fied method of Ip et al (1998). The sampleswere
diluted 20-fold by deionized water, and cefepime
was used as an internal standard. The diluted

samples (20 ul) wereinjected, using an automated
injection system (Waters 717 plus Autosampler,
Waters, Milford, MA, USA), onto a uBondapak
C18 column (Weaters). The mobile phasewas com-
posed of 0.01 M 1-heptane-sulphonic acid: ac-
etonitrile(92:8, v/v), at aflow rate of 1 ml/minute.
The column effluent was monitored by UV de-
tection (Waters 486) at 280 nm. The standard
curve, with meropenem concentrations ranging
from 250 to 350 ug/ml, was shown to be linear
and the coefficient of variation was 3.62% in the
meropenem assay. The limit of detection was 2

ug/ml.
RESULTS

The mean meropemem concentrations, af-
ter reconstitution in normal saline solution, gradu-
ally decreased after storage at both 20°C and 32°-
37°C, asshown in Fig 1 and Table 1.
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Fig 1-Mean = SD concentrations of 0.5 g of mero-
penem in 100 ml normal saline solution after 1,
2, 3,4, 6 and 8 hours at 20°C and 32°-37°C.

Tablel
M eropenem concentrations in normal saline solution (mean + SD) after storage in aroom at 20°C and
320-37°C and % decrease as compared to drug concentration at time 0.

Storage time (hours) 20°C 320-37°C
Meropenem Meropenem
concentrations % Decrease concentrations % Decrease

0 319.07 + 5.80 - 319.07 + 5.80 -

1 316.28 + 5.99 0.88 31349+ 6.34 1.75
2 313.79 + 6.53 1.66 309.05+ 6.71 3.14
3 311.49 = 6.73 2.38 305.07 + 6.99 4.39
4 308.53 + 6.71 331 300.43 + 8.39 5.86
6 305.16 + 7.08 4.36 293.49 + 9.34 8.03
8 300.57 + 6.38 5.80 281.32+11.73 11.85
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DISCUSSION

Over the last decade, severa investigators
have attempted to establish the most appropriate
administration techniques to optimize the bacte-
ricidal activity of parenteral antibiotics for treat-
ing infections. For the p-lactams, it is generally
accepted that the bactericidal effect of these agents
is determined by the time that the serum antibi-
otic concentrations remains above four or five
times the MIC for a pathogen because this drug
class has no significant post-antibiotic effect
(Craig and Ebert, 1992; Mouton and den Hol-
lander, 1994; Nicolau et al, 1996; Lipman et al,
1999). From the manufacturer’sinstructions, p-
lactams are usually administered by intermittent
injections. However, with this mode of adminis-
tration, the high peak concentrations cannot en-
hancethe bactericidal activity of these agentsand
during the dosing interval, drug concentrations
may fall below the MIC for the pathogens. There-
fore, continuous infusion would be a mode of
administration to maintain such concentrations
during drug administration for most bacterial
pathogens, even though there are several modes
of administration to optimize the pharmacody-
namic properties of p-lactam antibiotics (Craig
and Ebert, 1992; Nicolau and Quintiliani, 1994).

The stability of meropenem reconstituted in
solutionisinfluenced by several factors (Patel and
Cook, 1997): 1) storage temperature: the drug is
stable for alonger timein solutions stored at 4°-
5°C than in solutions stored at 21°-26°C; 2) con-
centration of the drug: the drug is stable for a
longer timein 1 mg/ml solution than in 20 and 50
mg/ml; and 3) type of fluid for reconstitution: the
drug reconstituted in normal saline solution is
stable for a longer time than the drug reconsti-
tuted in 5% dextose in water. Our present study
confirmed that the stability of meropenemin nor-
mal saline solution isinfluenced by storage tem-
perature. Drug concentrations were reduced
1.66%, 3.31% and 5.80% after 2, 4 and 8 hours
after storage at 20°C, respectively, and 3.14%,
5.86% and 11.85% after 2, 4 and 8 hours after
storage at 32°-37°C, respectively. The reduction
indrug concentration at the high storage tempera-
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turewassignificant. Therefore, thisagent should
not be administered by 8-hour continuous infu-
sion at room temperature in atropical country.
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