Evaluation of ATP-bioluminescence detection as a supportive
technology for bioburden and sterility testing processes.
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Introduction Results and Discussion
Sterility and bioburden testing is used by biopharmaceutical manufacturers to ensure product quality and patient Quantification of microbial load
safety, as well as to meet regulatory requirements. Sterility testing is the examination of the product for RLU and CFU/mL relationship for various * Figure 2 demonstrates RLU measurement does not directly indicate microbial
macroscopic evidence of microbial growth whereas bioburden testing is the quantification of microbial load. bacterial species contamination level
Biologic products and other sterile drugs made using aseptic processes are expected to report “no growth” and 1600 : : A  The R?values seen in Figure 2 indicates a weak relationship between RLU and CFU/mL
typically a bioburden result greater than 100 CFU/10 mL. Compendial methods such as enumeration by surface- 400 R*= 0'551? - [R2=0.8443 * ATP content/amplification varies, likely due to number of metabolic pathways available to
spread plating (USP<61>) for bioburden and direct inoculation (USP<71>) for sterility are common analytical different bacterial species
procedures, however, test results can take between 3-7 days and 14 days, respectively. Pharmaceutical 1200 = ® Enrichment time
manufacturing processes may be put on hold and finished drug product may not be released until R?=0.6884] . Table 2 suggests that reduced enrichment yields enumerable results for bioburden analysis,
sterility/bioburden results are available. Compendial methods for in-process control testing may not fully support = 1000 ,—-—.-ﬂ——.—.—-— however, ATP-detection fails to detect even substantial contamination
evolving trends in biologic products such as Continuous Manufacturing, Process Analytical Technology for % - Bioburden Positive Threshg.lg....--;' . Reanalysis with sterility setting for ATP-detection suggests increased detectability with
downstream operations, and Real-Time Release Testing that require quick process feedback. Development of =% 800 as 2 : e e ® owered threshold
rapid/alternative testing methods with comparable detection performance but reduced time to result could offer :%; 800 _:' B “_ ‘o 1 - ____ __________ Detection of oceult contamination
significant benefits to the pharmaceutical manufacturing industry. ot R Sterility Positive Threshold * Figure 3 Demonstrates that 24hr sample enrichment generates similar performance results

400 .A.-'az@ to visual inspection when challenged with a concentration of <10 CFU/mL

Rapid Microbial Methods (RMMs) are alternative assays or technology platforms to perform sterility or bioburden 200 ¢ ® * Detection earlier than 24hr may be possible but inconsistent
testing that may release critical data at a faster rate than the compendial methods. However, these commercially ' « Test articles with a concentration of <0.01 CFU/mL were negative for both ATP-detection
available methods are not widely adopted due to potential performance and regulatory challenges for 0 and visual inspection for all enrichment periods (data not shown)

implementation. ATP amplification detection technology is a proposed RMM for bioburden and sterility testing with 0 500 1000 1500 2000 X
results available at approximately 18-24hrs and 5 days, respectively. The following research evaluates the Average CFU/mL COHCIUSIOH

performance of this technology to assess detection of microbial contamination with an accelerated enrichment s B.subtilis » S.aureus e P.aeruginosa

period. The aim of this research is to evaluate performance of ATP amplification in liquid

o Detection time ~24 hours

Fig“ge 2 Represe”ta“z’e graph Sh‘))Wing microbial load deteCt(iO” “Si”Q)CG'SiS system suspension detection technology as a rapid/alternative microbial method. This
o with Sterility threshold (dashed line) and Bioburden threshold (solid line). . - - . . . . -
Materlals and MethOdS investigation includes a reduced enrichment period which may be a supportive
B. subtilis application for biopharmaceutical industry trends requiring quicker time to result for

Bacteria cultures were prepared using cryopreserved strains of USP and/or biotechnology product relevant organisms. All : microbial detection. Our findings indicate that:
species are tested for growth promotion with tryptic soy broth (TSB) and tryptic soy agar (TSA). Celsis Accel assay performs _ _ Celsis Result Celsis Result
ATP amplification within viable organisms while in liquid suspension. The background luminescence of sample matrix (TSB) Enrichment = CFU/mL = Celsis RLU (Bioburden) (Sterility*) . ATP amplification in liquid suspension may not be suitable for biological drug products
establishes positive detection threshold using system recommended default setting of 2x for sterility and 3x for bioburden that require bioburden enumeration using the conditions tested
assays. Results were given in relative light units (RLU). Enumeration of surface-spread plating is calculated as colony Ohr 5 532 Neg Pos > Cannot monitor “total number” of microorganisms associated with a specific item per FDA
forming units per mL (CFU/% f\ Ahr 485 674 PoS PoS Guidance

= W W e Y = = Process LOD/Bioburden Sterility 24hr Lawn 99999999 Overload Overload o RLU does not provide meaningful microbial load measurement

_ Table 2. Example dataset for a given test article <10CFU/ml enriched over time
Test articles <10

Lo ll | Sample Preparation  Test articles >0.01 llustrating instrument read out and signal differences to enumeration method. - ATP amplification in liquid suspension may be suitable for biological drug products that

@a CFU/mL and <0.01 Reanalysis of data with Sterility settings.

- (TSB) CFU/mL CEU/mL require microbial testing using present/absent metric

Sample Preparation Comparison of sterility test capability with o Agreement between alternative method and visual inspection for positive detection of test
reduced sample enrichment time articles with initial low contamination level

/N Reduced Enrichment ~ Shaking incubator at 130rpm (35°C), 100% o Consistent detection time of at least 24 hours

/ [ " = - Period sampled at Ohr, 4hr, and 24hr o Potential risk to product quality associated with testing before 24 hours
A— E — 80%
= Celsis Accel & . . : Future direction
g —— . . 50ul processed in duplicate at O, 4, and - o . . er e s v . . :
AMPiScreen kit S4nr 60% « Sterility performance using ATP amplification in liquid suspension still ongoing

Reduced Enrichment Period Celsis Accel Assay (Charles River + Evaluate performance of other commercially available ATP detection platforms

Laboratories)
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Disclaimer: The opinions discussed in this presentation are those of the authors and do not necessarily reflect FDA policy or specific

Figure 1. Materials Overview (image created with BioRender.com)  Table 1. Methods overview for bioburden and sterility testing. Figure 3. Representative graph of Sterility detection rates for samples with simulated occult endorsements of vendor material. Figures presented include work in progress and should not be considered final or official data

contamination levels after various enrichment periods (n=3).
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