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BACKGROUND

Admixtures containing local anesthetics and epinephrine are increasingly used In
epidural pain management. Published reports on the stability of ropivacaine-
epinephrine containing admixtures (with or without opioids) are lacking.

Previous studies have demonstrated the stability of ropivacaine for an extended
period ef-time. However, the stability of epinephrine is reported to be widely
variable. Analysis of epinephrine stability studies indicates that protection from
light is an important variable. When protected from light, degradation is
dramatically reduced and stability of epinephrine has been reported for 30 days at
49C or 23°C (Carr, Decarie & Ensom), 60 days at 4°C (Helin-Tanninen) or 182
days at 4°C or 23°C (Priston). The latter two studies evaluated the stability of
epinephrine with bupivacaine or levobupivacaine.

Therefore, an evaluation of the stability of epinephrine with ropivacaine is
warranted. The need for protection from light also requires further study.

OBJECTIVES

The objective of this study was to evaluate the stability of epinephrine 0.005mg/mL
in combination with ropivacaine 0.125%, 0.3% or 0.5% In cassette reservoirs at
239C or 4°C, with or without protection from light. During the 60-day study period,
the drug concentration was determined on 10 study days (days O, 1, 2, 4, 7, 10, 15,
23, 36, 50 and 60).

METHODS

LIQUID CHROMATOGRAPHIC METHOD

A liquid chromatographic stability—indicating method with UV detection developed
and validated. Concentrations of ropivacaine and epinephrine were measured
accurately (with 3% of known) and reproducibly (CV averaged 2%).

STABILITY STUDY

On study-day zero, 24 solutions of epinephrine and ropivacaine were prepared in
250 mL medication cassette reservoirs (Smiths Medical, CADD®) and stored at 4°C
and 23°C protected from fluorescent room light using amber plastic bags. An
additional 8 solutions of 0.005 mg/mL epinephrine with 0.3% ropivacaine, also
prepared in 250 mL cassette reservoirs (CADD®©), were exposed to normal
fluorescent light. Samples were assayed on 10 study days over a 60-day period
using a validated, stability-indicating, liquid chromatographic method with
ultraviolet detection.

DATA REDUCTION AND STATISTICAL ANALYSIS

Analysis of variance was used to test differences in observed concentration
between the storage temperatures and container combinations. A 95% Confidence
Interval was constructed around the degradation rate and the Time to Achieve 90%
of the initial concentration (T-90) was calculated. Stability was defined as the time
taken for the concentration to decline to 90% of the initial concentration, based on
the fastest degradation rate determined from the 95% confidence interval.

EPINEPHRINE AND ROPIVACAINE STABILITY
The initial concentration and the percent remaining observed for ropivacaine and
epinephrine are listed in Tables 1 and 2, respectively. On all study days the concentrations

remained above 95.1%.

RESULTS

In both Tables 1 and 2, the 95% confidence interval for the

degradation rate for both epinephrine and ropivacaine includes an estimated degradation
rate of zero (%/day) and concentrations greater than 90% would be maintained for more
than 60 days with 95% confidence.

Mean differences in concentration due to the effect of light, temperature or concentration do
not exceed 1% and are not considered practically important.

Table 1. Percent Remaining' of Ropivacaine During Storage.
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Table 2. Percent Remaining’ of Epinephrine During Storage.
Observed Initial
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Each value is based on duplicate determination of three samples. Percent Remaining is based on 100% found on Day 0.
Slope represents the change in concentration as determined by linear regression of percent remaining on each study day. Change in concentration is largely due to water loss.
Sy .x is the standard deviation of regression. This is equivalent to the inter-day variability of the analytical method.
Time to achieve 90% of initial concentration (T-90) based on the degradation rate and is generally regarded as the Beyond Use Date.
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Figure 1. Chromatogram A represents an 10 pg/mL epinephrine solution at

time zero prior to incubation in a water bath at 80C. Chromatogram B shows the
same sample after 125 minutes at 80C, when about 28% of the initial epinephrine
concentration remained. Chromatogram C represents a 5 pg/mL solution of
epinephrine and 0.3% ropivacaine on day zero. Chromatogram D shows the
same sample after storage at RT for 60 days, exposed to light. Concentration is
unchanged and degradation products are not observed.

DISCUSSION & CONCLUSION

The results from this study indicate that the degradation rate of epinephrine in
ropivacaine/epinephrine admixtures in CADD® cassette reservoirs was not
affected when exposed to fluorescent light.

We conclude that solutions of epinephrine 0.005mg/mL in combination with
ropivacaine 0.125%, 0.3% or 0.5% stored in CADD® cassette reservoirs at 23°C
or 4°C maintain concentrations greater than 95% for 60 days without protection
from fluorescent light. The shortest time to achieve 90% of the initial concentration
(T-90) calculated from a 95% confidence interval constructed around the
degradation rate, exceeds the study duration of 60 days. These results suggest
that the extended stability of these admixtures may allow batch preparation.

When establishing a beyond use date for intravenous admixtures of ropivacaine
and epinephrine epidural solutions, consideration should be given to sterility of the
admixtures utilizing USP 797 guidelines for compounded sterile products (CSP)
based on risk level and storage conditions.
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