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Disclaimer

NAl t hough | am 2810-a0d5User of
Compounding Expert Committee, | am speaking today in
my individual capacity and not as a member of the
Committee or as a USP representative.

The views and opinions presented are entirely my own. They
do not necessatrily reflect the views of USP, nor should
they be construed as an official explanation or

Il nterpretation of <7



Understanding BUD
O

- A CSP 0 s -useeateaderdifies:
- the time by which the preparation i once mixedi

. must be used before it Is at risk for chemical
degradation,

. contamination , and

- permeability of the packaging.

- In other words, the BUD alerts pharmacists and caregivers
about the time after which a CSP cannot be administered.

Understanding Beyond-Use Dating for Compounded Sterile Preparations
by Patricia Kienle, Pharmacy, Purchasing and Products Magazine

www.pppmag.com/documents/V4N3/p2_4_5.pdf



http://www.pppmag.com/documents/V4N3/p2_4_5.pdf

Understanding BUD

Recognizes the probabllity of contamination even under
best conditions:
Optimal employee performance
0.1% (1 contaminated dose out of 1,000)
Contamination rates published in the literature
0.3% 1 16%
Patient Safety: Protect patients from dangerous or even
fatal overgrowths of microorganisms that may have been
accidentally introduced

. Storage time: needs to be greater than zero but less than
positive infinity*
(> 0 and < +b)

* Personal conversation with Dr. David W. Newton, September 30, 2009



Understanding BUD
O

For patient safety, BUD must be based on two factors:

- Drugbs chemical stability 1 n conj

+ Microbiological limits

BUD will always be whichever is shorter
Must factor in chemical stabllity

. Concern that microbial over -colonization of solutions
would occur over time.

+ pH of solution is a consideration

¢ Neutral (pH 6 -8) favorable for microbial colonization
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Microbiological Beyond -Use Dating

O

: : Freezer
Risk Category Room Temp Refrigerator

(¢-10 C)

Immediate Use 1 hour 1 hour N/A
Low 48 hours 14 days 45 days

Low w/12-hr BUD 12 hours or less 12 hours or less N/A
Medium 30 hours 9 days 45 days
High 24 hours 3 days 45 days




Sterility Testing

- Only required when e
USP <797> BUD limits | -
are exceeded

- NO testing is required
for any risk-level CSP
prepared if handled
within the limits, terms
and conditions
described in USP
Chapter <797>
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Process Simulation Testing (PST)

O

It is only a point -in-time representation of:

+ The environment

+ The equipment
+ The procedure
+ The personnel involved

- Test Media for Suitabllity
+ Sterility
+ Growth Promaotion
e After the incubation period is complete

USP FAQs

- Does not recognize PST as a means of extending BUD




Non-Visibility of Microbial Contamination

— O
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e
Numbers of Bacteria per mL in 1L bottles
Millipore Corp. Hospital Pharmacy Filtration Guide (Cat. No. MP801)
Bedford, MA; 1980:3
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USP Documentary Standards for the
Microbiological ControlQf Parenteral Products

. <71> Sterility Tests

- < 85> Bacterial Endotoxins Test

- < 151> Pyrogen Test

- <51> Antimicrobial Effectiveness Test

- <1211> Sterilization and Sterility Assurance of Compendial
Articles

- <1222> Terminally Sterilized Pharmaceutical Products -
Parametric Release

- <1207> Sterile Product Packaging Integrity Evaluation
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Wh at | S NSt er

- AFree from bacteri a or ot her

American Heritage's Definition of Sterility

" AWI thiI n the strictest def I ni

would be deemed sterile only when there is complete

absence of viable microorgan

<1211>Sterilization and Sterility Assurance of Compendial Articles

Is it possible to demonstrate complete absence of
microorganisms from a CSP?

- Absolute sterility canot be
complete destruction of every article from the lot of CSPs.



Critical Concepts of Sterilization

O

- Sterility Assurance Level (SAL) is the probability of a non-
sterile item making it through the validated sterilization
process.

- Items terminally sterilized by moist or dry heat, irradiation,
or chemical sterilants have a SAL of 10

1 nonsterile item per 1 million items sterilized

. Items prepared aseptically with a 0.22 micron filter have a
SAL of 103

1 nonsterile item per 1 thousanditems sterilized




Standard of Sterility
O

rParenteral articles are pre
pharmacopeial requirements for sterility, pyrogens,...

. <1> Injections

- Sterility Tests T Preparations for injection meet the
requirements under Sterility Tests <71>
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Standard of Sterility

Aseptic Processing from USP Chapter <1211>:

NWhile there I s gener al agre
final filled container as a dosage form or final packaged
device is the preferred process for assuring the minimal risk
of microbial contamination in a lot, there is a substantial

class of products that are not terminally sterilized but are
prepared by a series of asep



Probabillity
O

-AThe sterility of a | ot
therefore defined in probabilistic terms, where the
likelihood of a contaminated unit or article is
acceptably remote. o
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Sterility Testing

O

- USP <71> Sterility Tests states:

NThese Pharmacopei al procedu
designed to ensure that a batch of product is sterile or has
been sterilized. This is accomplished primarily by method
suitability of the sterilization process or of the aseptic
processing procedure. o
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Sterility Testing

Limitation of the Sterility Test with Respect to Sample Size

It should be recognized that the USP sterility test might not detect
microbial contamination if present in only a small percentage of the
finished articles in the batch, because the specified number of units
to be taken imposes a significant statistical limitation on the utility of
the test results.

This inherent limitation, however, has to be accepted since current
knowledge offers no nondestructive alternatives for ascertaining the
microbiological quality of every finished article in the lot, and it is
not a feasible option to increase the number of specimens
significantly.



Sterility Testing
O

Table 1: The Relationship between the Probability of Passing the First and Repeat
Sterility Tests and the Percentage of Nonsterile Units in the Lot Contamination Rate or
Percentage of Nonsterile Units in a Batch

0.1 1 5 10 20 50
Probability of passing the sterility test, | 0.98 | 0.82 | 0.36 | 0.12 | 0.012 | <0.00001
n =20

Probability of passing the repeat
sterility test, n = 20

0.99 | 099 | 0.84 | 0.58 | 0.11 0.002

CundellAM.i Revi ew of the Medi a Sel ectoithe Compandial | ncub
Sterility and Mi ehamb-oran 28 I(6), A0B4T 20%le st s, 0
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End-product Evaluation

O

- Sterility testing required for CSPsthat exceed <797>
storage periods (all 3 risk levels)*

+ Comply with USP <71> standards
e Two growth media required: TSB and FTM

e Membrane Filtration or Direct Inoculation: this iIs the
preferred method if the CSP is filterable

- Or another method (not in <71>) if verification results
demonstrated equivalence to USP <73%

14 days of incubation is required!
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Sterility Testing (Membrane Filtration)

Millipore Equinox Steritest System
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So HOW MUCH testing is enough?

O

- USP <71> provides recommendations in a table called:

tAMI NI mum number of articl es

the number of articles 1 n t
- Different CSP types have different test requirements for
the quantity per container of a product as well as for

the quantity per batch
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Number of Articles to be Tested in Relation to the
Number of Articles in the Batch (From USP<71>)
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