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Overview

Manufacturing of biotherapeutic proteins relies on developing an expression system using live cell cultures to produce Sample Preparation: For quantitation, a calibration curve was prepared containing . .
the drug product. Both the drug product and bioreactor environment must be monitored during upstream development Amino Acids in Growth Media: Bioreactor cultures of the 20 essential amino acids. The curve was created using 4 Device Schematic
and downstream manufacturing to ensure optimal growth and production conditions that lead to a consistent and high- mammalian cells were grown using an ambr® 250 high points at 0.5 uM, 5 uM, 50 uM, and 500 uM which were then 15 KV
quality product. Microchip CE-MS is a new technology which is uniquely well suited to characterizing both the small throughput system (ambr Bioreactor System, Sartorius). diluted 10-fold with the solution containing internal standards,
molecules in cell growth media, and the large proteins that are produced. By separating molecules using only an electric Three separate cell cultures were used to generate this for a final concentration of 0.05 uM, 0.5 uM, 5 uM, and 50 pM. Sample / BGE
field in an open channel, it is possible for a single platform to achieve fast and efficient separations of molecules data. Ammonia was added 12 hours post inoculation to —— . /
covering a wide range of molecular properties with virtually no sample prep. We demonstrate this unique capability two of the bioreactor vessels to stress the cultures during  Intact mAb Analysis: mAb samples were diluted with
here by measuring amino acids in growth media over a 14 day growth cycle; while using the same platform to measure the growth cycle, while one vessel was left unperturbed to  background electrolyte to a concentration of 0.5 mg/mL. .
accurate masses of intact mAb glycoforms. represent more standard growth conditions (0 mM, 10 2?12?1':":;0" Waste
mM, and 30 mM ammonia added). Instrumentation. The ZipChip ™ microchip CE-MS system (908 =
Samples were derived from time points taken over the Devices Inc.) attached to an Exactive Plus EMR, orbitrap mass \»
course of a 14 day growth cycle. The collected spent media spectrometer (ThermoFisher Scientific) was used for this work.
time points were stored at -20 °C until analysis. Spent The microfluidic device design, as seen to the right, incorporates
media samples were first diluted 1000-fold with LC/MS an injection cross, serpentine separation channel, and an +2KV ——
grade water to bring the concentration of media integrated ESI emitter where electrospray is generated directly / ES| Corner
components into the linear dynamic range of the system.  Off the corner of the device. Microfluidic chips with a 10-cm BGE '
The diluted samples were then diluted an additional 10- long separation channel (HS, 908 Devices Inc.) were used for
fold with 80/20 water/methanol containing 100 mM both assays described here. y
ammonium acetate and 1 uM stable isotope labeled amino
acids to serve as internal standards (Cambridge Isotope MS
Laboratories, Inc.). Inlet

Amino Acid Quantitation from Bioreactors
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Intact mAb Characterization
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The ZipChip electrophoretic separation rapidly desalts the mAb and delivers a clean band of antibody to £ sol
the MS in only 30 seconds. This high throughput method offers a simple and robust workflow for 2 L 148542.94 148832.47
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