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Abstract Linearity, Repeatability, and Intermediate Precision

Recombinant adeno-associated virus (rAAV) vectors have emerged as a promising platform for gene therapy. As

the demand for rAAV-based gene therapies grows, reliable and efficient methods for rAAV vector titer _ AAVS Full Capsids PCR vs. SoloVPE Axg, (ve/ml) ::s:i:tezezi?:; '::::a::: F'Li\sr\étiaen;z:i,‘::e::m";e:ﬁzzi:;: sample
quantification become increasingly important, especially in process development and manufacturing. We | within the same sample vessel.
developed a novel method for measuring AAV titer using Variable Pathlength Technology (VPT). Testing of various _ L.
downstream in-process samples showed a remarkable linear correlation between vector titer values obtained with § ROORS - 2
the CTech™ SoloVPE® System and technologies predominantly established in the industry at present. The method % ...b,-c""’-'" IR
demonstrated excellent linearity, repeatability, and intermediate precision, with a dynamic testing range from § 1.00E+12 ot A D 2004
10! vg/ml up to 10> vg/ml for vector titer measurement. Here, we discuss the applications of VPT in downstream ° f,.:""e" 1 R2 028094 028101 0.15% 0.26048 026021  0.19%
process development and its ability to provide real-time feedback to accelerate the process. LooeL S S o 3 | o9s0ea 0 7sas
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Vector and capsid titers and full/empty ratio are Critical Quality Attributes (CQAs) of rAAVs and are closely tracked 3 .,..?:".‘.‘" Table 2. Intermediate Precision: The AAV sample was measured by

. . . . 8  5.00E+13 o .Y two scientists on different days using different Fibrettes, sample

during downstream process development. Current industry-accepted rAAV titer assays include gPCR, ddPCR, 8 o 2 I —
Capsid ELISA, transmission electron microscopy (TEM), analytical ultracentrifugation (AUC), and some high- § c o 1s .« R? = 0.8219
performance liquid chromatography (HPLC) methods. These methods have their own advantages; however, assay % :c, : sample | m260
turnaround can be time consuming. Variable Pathlength Technology is a UV technology that allows for measuring cooEs1l | o % o *
the optical density (OD) of samples by analyzing changes in absorbance over multiple pathlengths of interest, 5.00E+11 5.00E+12 5.00E+13 5.00E+14 LT e | ssm e | oseser | o
which differs from traditional UV-Vis spectroscopy. Although VPT, using the SoloVPE System, has been widely SOloVPE A, (Total Capsids) N-2 0.28079 0.26504

adopted as a titer measurement method in various biopharmaceutical industries for concentration measurement,

its use in gene therapy has been limited. Figure 4. Comparison of variable pathlength spectroscopy to gPCR and ELISA. Concentration range tested: qPCR: 4.7 E+11 — 2.6 E+13

vg/mL and Capsid ELISA: 2.9 E+12 — 1.6 E+14 capsid/mL.

Methods VPT in Downstream Process Development Applications:
Variable pathlength spectroscopy differs from traditional fixed pathlength spectrophotometers in that it uses ChrOmatog rd phy Steps and UItrafiltrqtionIDiafiItration
multiple pathlengths to calculate the optical density (OD) value. It does not rely on absolute absorbance (U FIDF)

measurements and can provide results quickly without sample dilution.
We assessed the viability of VPT for rAAV vector and capsid titer measurement as well as empty/full capsid ratio

UrEelienel WRHS epesiresse ) Vel pEETEIT SPEETosEER; determination during downstream process development. VPT has demonstrated its value as a process analytical

Single absorbance measurement Multiple absorbance measurements technology (PAT) tool to provide real-time feedback to ensure step recovery and to meet target titer requirement
for slope-based concentration results -
> in the UF/DF step.
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Figure 1. Comparison of fixed pathlength spectroscopy and variable pathlength spectroscopy with application of Beer—Lambert law. 25 | Loading capacity
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Figure 2. AAV Titer Calculation based on slope data utilizing Variable Pathlength Technology at UV 260 nm and UV 280 nm wavelengths. : . System. This finding suggests that the SoloVPE titer
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Full and empty AAV2, AAVS, and AAV9 standards were used to assess the accuracy of the SoloVPE System. The
system compared the various serotypes against gPCR and ELISA to evaluate differences in viral genome titer as
well as viral capsid titer. CO“CIUSiO“
The development of recombinant adeno-associated virus (rAAV) processes necessitates the availability of a rapid
Genome Titer: SoloVPE vs. qPCR Capsid Titer: SoloVPE vs. Capsid ELISA and dependable method for measuring vector and capsid titers. The application of Variable Pathlength Technology
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Figure 3. AAV titer for downstream intermediate samples calculated using VPT shows excellent agreement with qPCR and Capsid _ _ _ _ _
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