Assessment of the Extraction Study Design Proposed by the 2016 AAPS

ANNUAL MEETING AND EXPOSITION

Biophorum Operations Group PO e » aaps

COLORADO CONVENTION CENTER, DENVER

Matthew S. Woods, Ken Wong, Ph.D. (Sanofi Pasteur), Charles E. Ducker, Ph.D., Mai N. Jacques, Ph.D., Denise Null, Michelle Kolodziejski, MS, Hannah S. Tims, Ph.D., Andrew T. Blakinger, and Thomas C. Lehman Ph.D.

PURPOSE RESULTS
To evaluate four aspects of the BioPhorum Operations Groups  The resulting extracts were analyzed by two analytical techniques. Liquid chromatography with time-of-flight mass spectrometric detection
(BPOG,) proposed study design: (LC/MS-TOF) was performed utilizing an Agilent 6200 series LC/MS-Time of Flight (TOF) equipped with a multimode source (electrospray
and atmospheric pressure chemical ionization) and used positive ionization (MMP ) and negative ionization (MMN). In addition, UV spectra
1) Length of extraction time were acquired from 190-500 nm using a photodiode array detector. Gas chromatography with mass spectrometric detection (GC/MS) was
2) Use of a dynamic versus a static extraction performed using direct injection sample introduction technique. GC/MS analysis was performed on an Agilent 7890B Gas Chromatograph /
3) Timing of the initiation of the set down Agilent 5977A Mass Spectrometer. The GC/MS direct inject analysis utilized a mass spectrometer scan range of 30-550 amu.
4) Impact of freezing samples before analysis Estimated Concentration of Caprolactam In GC/MS Direct Estimated Concentration of Caprolactam In LC/UV Analysis
c Injection Analysis 4
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The intent of the BPOG protocol is to standardize extractables testing S 1 _g 3
for single-use systems. In this study the BPOG protocol, in conjunction 2 0.8 S 25
with Eurofins Lancaster Laboratories screening analyses, was applied 2 2 06 5 . 2
to a 500 mL polyethylene (PE) bag using 2.5M acid and base solutions. % ) e E
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Several different extraction designs were performed to evaluate different | & c 3
attributes of the BPOG protocol including (1) the length of extraction g 02 § 1
time, (2) the need for agitation during extraction, (3) the use of 9 0 2 o5 ‘ IJ I I
staggered extraction times, and (4) the impact of freezing. £ P R R R RERTRREEETREEREE E 0 [
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Extraction A mimicked the proposed BPOG conditions. PE bags were - ~s o~ NS NS~ @ F A AdAdAddrAdAdad8ddarAadadaddad
filled with 200 mL of either 2.5 M phosphoric acid or 2.5 M sodium A (Agitated) B (Static) C (Staggered) ST ESYROTTESEROTTR IR
hydroxide. Air was expelled from the bag to maximize exposure of the A (Agitated) B (Static) C (Staggered)
bag film. The bags were then placed in an incubating shaker at 40°C,
and agitated at 50 rpm. The resulting extracts were analyzed at six Estimated Concentration of 2,4-di-tert-Butylphenol In Estimated Concentration of 2,4-di-tert-Butylphenol
different time points: <30 minutes, 24 hours, 7 days, 21 days, 45 days GC/MS Direct Injection Analysis . Phospate In LC/UV Analysis
and 70 days. In addition, the extracts from all time points were frozen in £ 16 c é 1.4
Teflon containers and reanalyzed at the 21-day and 70-day time point. § B 14 2 ;Z 19
Extraction B evaluated a second set of PE bags that were extracted 579 12 % 3 4
without agitation. All other aspects of Extraction B were identical to S %’L 1 § :3 0.8
Extraction A. S :; 0.8 < 3 '
Extraction C evaluated a third set of PE bags that were extracted 2 L 06 E’ 5 0.6
using a staggered setup. In the staggered setup, the staging of the E L 04 2 5 0.4
bags was designed so that all bags completed their necessary K7 j 0.2 - 0.2
incubation at the same time; therefore, every time point could be ~ 5 0
analyzed at the same time. This staggered design was in contrast to O > > > > >0 > > > > >0 > > > > > O > > > > >0 > > > > >0 > > > > >
Extraction A, in which the incubations for each time point began on the o R oD ol amNoB ol amowo T e RS @Do AR S@mo 9Romo
same day but ended at different times. All other aspects of Extraction oy ooy on oy o oo o
C were identical to Extraction A A (Agitated) B (Static) C (Staggered) A (Agitated) B (Static) C (Staggered)
CONCLUSION

The BPOG protocol to standardize extractables testing provides a solid structure for suppliers and biopharmaceutical companies to characterize single use systems. However, the study design presents logistical
iIssues for laboratories performing these studies, including the capacity required to perform agitation on all samples, the capacity to handle the number of extracts generated, and the resources required to perform
the study. The results of this study support the following protocol maodifications or study designs to help offset cost and logistical co ncerns:
» No additional extractables were detected beyond the 21-day time point. The necessity to include 45 and 70 day time points in the study design should be evaluated.
* The results of this study supported the use of a staggered set down, which could be a viable option to offset costs by consolidating the analysis of all samples at the end of o .

the study. *Note that in order to support a staggered extraction, planning is required to have the materials sterilized (gamma-irradiated or autoclaved) within the protocol-specified timeframes. q:} cu rOfl ns
« Freezing extracts at each time point and analyzing at the final time point is another viable option supported by the results of this studly. Lancaster
« Finally, the requirement to agitate, which can be a logistical challenge, is not supported by this study. Laboratories



