Supplement with Additional Materials and Methods for:
“Impact of the Oscillating Bead Size and Shape on Induced Mechanical Stress on Red Blood Cells and Associated Hemolysis in Bead Milling” (by Michael Tarasev, Marina Muchnik, and Sumita Chakraborty).
1. Materials and Methods

1.1. RBC fragility test 

Samples of RBC were diluted to total hemoglobin (Hb) concentration of 1.2 g/dl, corresponding to about 3.5% hematocrit, verified by a Hemoglobin 201 system from HemoCue (Angelholm, Sweden), with AS3 storage buffer, pH 5.8, containing at times additives - as specified in the text. The diluted sample was gently agitated and aliquoted into 2 ml low-retention centrifuge tubes. For each experiment, the volume of this aliquot (ranging from 350 μL to 1 mL) was selected to ensure measurable hemolysis at the widest range of experimental variables (e.g. different bead lengths or diameters), as lower volumes result in faster and stronger hemolysis while larger volumes result in slower and less pronounced hemolysis. Mechanical stress was applied to RBC samples with the use of a Tissue Lyser LT (Qiagen, Dusseldorf, Germany) vertical bead mill, in the presence of one spherical bead or one longitudinally oriented cylindrical bead (as specified). Cylindrical beads were custom machined to required dimensions. Samples from each RBC unit were subjected to such stress at 10 different durations (ranging from 30 seconds to 30 min) to ensure a wide range of induced hemolysis levels - for a fragility “profile”. The sample tube holder of the Tissue Lyser was modified to allow aircooling while in operation, which resulted in sample temperature stabilization to within 2 degrees of the start temperature. Un-lysed cells were precipitated by centrifuging the samples for 5 minutes at 1,300 rpm on an Eppendorf 5417C centrifuge (Hauppauge, NY). Aliquots of supernatant were collected, and their spectra recorded. All tests were performed at 6 oC, in AS3 storage buffer, pH 5.8, unless indicated otherwise. Such conditions were selected to mimic that of packed RBC storage with AS3, commonly used storage solution, with its low pH value aimed to suppress cell metabolism. Figures present representative results obtained for a given RBC sample, with error bars (± SD) indicating experimental error on three independent measurements for that value. 
1.2. RBC hemolysis assessment
Hemolysis (Hem), both as present in untreated sample (“autolysis”) and as induced by the bead mill in fragility testing, was determined based on the difference in absorbance at 576 nm, a wavelength of oxygenated Hb maximum, and absorbance at 685 nm, the local minimum for the oxygenated Hb form. It was expressed as a fraction of free hemoglobin (HBF) relative to total hemoglobin concentration (HbT) according to Formula 1 which included the correction for sample hematocrit as detailed by Sowemino-Coker [1].                                                     




(Formula 1)

Total hemoglobin concentration for each diluted RBC sample was determined by subjecting a small (350-400 µL) aliquot to ultrasound for 40 seconds (0.1 second pulses, with 0.2 intervals between pulses, on ice) delivered by a Branson Digital Sonifier 450 (Danbury, CT), at 15% intensity (from the manufacturer specified 400 Watt). In control experiments, such treatment was shown to fully lyse RBC without inducing hemoglobin oxidation. For determining auto-hemolysis (i.e., hemolysis prior to any application of mechanical stress), small (30 µl) aliquots of undiluted samples were centrifuged for 5 min at 1,300 rpm, supernatants were collected, and hemoglobin content was measured spectrophotometrically. Spectroscopic measurements were performed with a NanoDrop N100 spectrophotometer (Thermo Scientific, Waltham, MA). 
1.3. RBC fragility profiles
 RBC Mechanical Fragility (MF) profiles are defined here as the data points representing incremental (amount exceeding auto-hemolysis) hemolysis in a sample resulting from applied mechanical stress at multiple time points of a progressively increasing cumulative duration. The same sample could be used for successive stressing between hemolysis measurements, or, respective subsamples could be used for each target duration over the range; the latter was done here. (Such profiling also can optionally be performed at different stress intensities, e.g. with parallel subsamples, for multidimensional profiling). Unlike single-point MF measurements that use a single total stress duration at a single stress intensity (as implemented for example by Raval, et al. e.g. [2]), MF profiles allow recording of a RBC sample’s propensity to hemolyze over a range of applied stress magnitudes (e.g., from that resulting in minimal lysis up to that resulting in nearly total hemolysis in the tested sample). Such profiles give more information on lysis propensity for a population (or sometimes discernable subpopulations) of cells in a sample, and can allow selecting or calculating of various possible fragility-based index values (e.g. interpolated or otherwise derived) for separate analyses. Area Under the Curve (AUC), representing the area under the collected fragility profile, is a profile-based value that was used here to evaluate induced hemolysis over a given aggregate stress duration. 
1.4. Other 

Stainlesssteel cylindrical beads were custom made, with weight adjustments achieved, when desired, by creating variable-size hollows inside the beads by boring a bead to a predefined wall thickness and then closing the opening with a tight-fitting insert. 
Data is presented in the form of sample mean and standard deviation (SD), the median, with 1.5 x IQR (interquartile range) where appropriate. One sample Student t-test or signed rank test with a two-tailed p-value of 0.05 was used to test for statistical significance. Fits shown on the figures are for illustration purposes only.
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