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BACKGROUND

METHODS

CONCLUSIONS

NAPRA Model Standards for Pharmacy Compounding
Guidelines (6.1.2.1) related to the 6-hour and Beyond-UseDating (BUD) standard indicates that “if a single-use vial is
punctured within an environment that maintains ISO Class 5
air quality, the BUD is 6 hours”.

Each week, six vials containing 15-mL of sterile trypticase soy
broth (TSB) growth medium were brought into 1 vertical BSC, 3
vertical LAFH and 2 horizontal LAFH. A 1-mL sample was drawn
from the vial and then the vial was removed from the ISO Class 5
environment and stored at room temperature. Each vial was
returned to the ISO class 5 environment and re-sampled at 48 and
168 hours. Prior to sampling, operators followed standard hand
hygiene procedures and PPE was donned aseptically.

This study generates the hypothesis that the real-world risk of
contamination of single-use vials accessed aseptically in an ISO 5
environment is much lower than previously assumed and that the
current regulatory stance of limiting the single-use vial to a 6-hour BUD
should be reassessed, pending further study.

It is important to recognize that bacterial contamination is a
serious issue. While bacterial growth is temperature and
nutrient dependant, extending the BUD allows bacterial
growth where contamination occurs. Nevertheless, this
standard is not aligned with other BUD guidelines. A solution
drawn from a single-use vial (SUV) and drawn into a syringe
or further compounded can have a BUD of 9-14 days with
storage in a refrigerator, where stability allows.
Since any additional manipulation (transfer) can result in a
longer BUD (6 hours increased to 14 days for a low-risk
compounded product), the obvious question is; what is the
real world likelihood of contamination of a single-use vial
accessed multiple times and used beyond 6 hours?
We postulated that if the first and all subsequent punctures of
a SUV occurred in an ISO Class 5 environment with proper
aseptic technique, the SUV would remain sterile until such
time that the vial was contaminated (through poor aseptic
manipulation). In other words, if a product was known to be
originally sterile, it will remain sterile unless contamination
occurs through exogenous contamination i.e. spontaneous
generation of a contaminated product does not occur.

Each week 1 vial containing 15 mL of TSB was left on a counter in
an unrated air quality environment (room air) and accessed three
times weekly (immediately and at 48 and 168 hours). Standard
hand hygiene was performed but no PPE utilized, to simulate
access at the bedside.
Sampling: 1 mL samples were drawn from each vial immediately
after placement in the hood or the bench and at 48 and 168 hours.
After accessing, each vial was wiped with alcohol and a sterile seal
placed over the cap. Prior to sample withdrawal, vials were visually
inspected for turbidity.
After 1 week, vials were collected,
incubated at 37oC for 14 days and inspected visually every 2 days
for evidence of contamination (turbidity).

• to evaluate sterility of multiple single-use vials following
multiple withdrawals over a 7 day sampling period
reviewing for factors such a horizontal vs. vertical LAFH
vs. BSC; aseptic experience; blocking first air
• to evaluate sterility of single-use vials following multiple
withdrawals over a 7 day sampling period in room air, with
standard hand hygiene but no PPE.
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This study may be considered under-powered. Appropriate power
suggests a minimum of 3,000 samples with 1 or fewer positive samples
to demonstrate a contamination rate of less than 0.12% with 95%
confidence (1/3000: 95% Confidence interval: 0.0 – 0.115%). It is unlikely
that manual compounding will achieve this level of certainty on a regular
basis. In this study, even though there were no positive samples, based
on 98 vials, our 95% confidence interval is 0.0 – 0.51%. We would
require more than 434 vials to be sampled, without contamination,
before the upper 95% confidence limit will be less than 0.115% .

RESULTS
Contamination was not detected in any vials over the 14-week study
period. All positive control vials demonstrated growth within 48 hours
and all negative control vials showed no growth throughout the study.
Table 1 provides the distribution of samples.
Table 1: Distribution of TSB Vial Access and 14-Week Result Summary

NAPRA standards also require that SUVs opened in less than
an ISO Class 5 air quality environment must be used within
one hour. We decided to also investigate the contamination
rate of SUVs which are accessed beyond 1 hour in an unrated
environment (Non-ISO Class 5 environment).

OBJECTIVES

Contamination rates observed in our institution should not necessarily
be applied to other compounders without re-validating these findings.

Environment: The sterile hoods used in this study were certified
every 6 months. The buffer room was within the ISO Class 7
standard (<10 per m3) with an average and median result of less
than 1 cfu/m3 prior to and during the study period. Air Quality in
the un-rated environment was unknown.
Controls: Positive controls; three TSB vials were inoculated with
less than 102 of S. epidermidis ATC12228.
Negative Controls: three unopened vials of TSB were incubated
for 14 days.
Statistical Analysis: The contamination rate was calculated based
on the 95% confidence interval constructed around the observed
contamination rate per vial.
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