SUPPLEMENTARY METHODS
Cell expansion
All cell culture media were prepared according to the manufacturer’s instructions. All hPL batches and the FBS conditions were supplemented at 10% (vol/vol) to their respective basal medium. An additional experiment using hPL supplemented at 5% (vol/vol) was performed, but this was restricted to one arbitrary hPL batch. Also the repeat assays with MSC clones 2 and 3 used only one arbitrarily chosen hPL and FBS batch which were only tested at 10% (vol/vol).
· Basal medium was DMEM high in glucose with L-glutamine and pyruvate for hPL1, hPL3, -4 and -5 as well as FBS. 
· DMEM/F-12 was used for hPL2. Heparin (Zen-Bio) was added to the medium prepared with hPL5 at final concentration of 2 U/mL. 
· SFM1 was prepared by addition of 0.2% (vol/vol) supplement and 1% (vol/vol) L-glutamine (Thermo Fisher Scientific) to the manufacturer-provided basal medium. 
· For SFM2, 1% (vol/vol) of both supplements was added to the provided basal medium 
· For SFM3, 0.6% (vol/vol) of the provided supplement was added to the provided basal medium. 
· SFM4 was prepared by addition of 15% (vol/vol) supplement and 1% (vol/vol) L-glutamine to the provided basal medium. 
· SFM5 was used at 1.4% (vol/vol) supplement in provided basal medium.
· SFM6 and SFM7 were premixed and frozen media. Right before use 0.2 µg/mL recombinant laminin (Matrixome Inc, Osaka, Japan) was added to SFM6 and SFM7 medium to stimulate cell adhesion.
Prior to use, all complete media were supplemented with 1.0% (vol/vol) penicillin-streptomycin (100 U/mL, Thermo Fisher Scientific) and sterile filtered (0.2 µm). Media were aliquoted in single-use doses to avoid repeated cooling-heating cycles. Storage was at 2-8°C for 1-3 weeks except for SFM6 and SFM7 which were stored at -20°C until use.
In all conditions, regular tissue-treated 25 cm2 culture flasks (Greiner Bio-One, Kremsmünster, Austria) were used. Coating was required for use with SFM1, SFM3 and SFM4 and was performed using the manufacturer’s proprietary reagents and according to the manufacturer’s instructions. Tissue culture with MSC clones 2 and 3 in SFM1 used a different culture flask coating than for clone 1 because the manufacturer had changed its protocol during the course of the study. 
The cell attachment substrate of each manufacturer was diluted in sterile DPBS and added to the culture flasks. Flasks were incubated overnight at 4°C for SFM1, 30 minutes at 37°C in a humidified CO2-incubator for SFM3 and 1 hour at 37°C in a humidified CO2-incubator for SFM4. For SFM1, the substrate was removed and gently washed with sterile distilled water. For SFM3, the substrate was removed and gently washed with sterile Dulbecco’s PBS (DPBS).
The MSC were thawed at 37 °C and washed with culture medium using centrifugation at 250 g for 5 minutes. SFM6 was initially seeded in FBS-supplemented medium and 24 hours post seeding half the volume was replaced with actual SFM6 medium. Another 2 days later again half the volume was replaced with SFM6 medium. Culture medium was changed in all conditions every 2 to 3 days, except for SFM1 where half the flask volume was changed every 7 days.
Subculturing, cell count and cumulative population doublings
Once cells reached 80-90% confluence, cultures were split using the manufacturer’s proprietary reagents (Table S2) and according to the manufacturer’s instructions. In case instructions lacked, cells were detached using trypsin-EDTA. For cells in hPL, FBS, SFM2 and SFM5, medium was carefully removed and trypsin-EDTA was added and incubated at 37 °C for 5 minutes. Trypsinization was quenched with an equal volume prewarmed complete medium. For MSC in SFM1, medium was carefully removed and cells were washed with DPBS. Manufacturer’s dissociation solution was added and after 5 minutes at 37 °C, inhibition solution was transferred to the flask. For cells in SFM4, SFM6, SFM7 medium was carefully removed and TrypLE (Thermo Fisher Scientific) was added and incubated at 37 °C for 5 minutes. Reaction was quenched with a two-fold volume prewarmed DPBS with Ca2+ (Thermo Fisher Scientific). For cells in SFM3, medium was carefully removed and manufacturer’s recombinant trypsin solution was added and incubated at 37 °C for 5 minutes. Trypsinization was quenched with a two-fold volume prewarmed complete medium. Cell cultures schemes for every condition are presented in Additional File 2, Figures S1 and S2.
After detachment, cells were immediately centrifuged at 250 g for 5 minutes and resuspended in prewarmed medium. MSC were diluted in trypan blue (0.2% (wt/vol), Carl Roth, Karlsruhe, Germany) and counted using an automated cell counter (EVE Plus, NanoEntek, Seoul, Republic of Korea). Next, the cells were diluted and seeded at 4,000 cells/cm2 in culture flasks and placed in culture conditions. SFM1, SFM3 and SFM4 were seeded in coated flasks as described above. MSC were kept in culture for a maximum of 113 days or until 80% confluence was not reached within 14 days.
Costing comparison of cell culture media
The cost of a representative MSC therapy was estimated assuming 106 MSC to start from, seeded in 40mL in a 175cm2 culture flask. Expansion of these cells until confluence defined as 25,000 MSC per cm2 yielded 4.375X106 cells at cPD 2.1 (Table S3). To expand further, all cells were theoretically subcultured in 200mL 5-layer bioreactor flasks and expanded until confluent yielding 21.875X106 MSC at cPD 4.5. A final round of subculture in 1000mL 5-layer bioreactor flasks yielded 109.375X106 MSC at cPD 6.8. This equals our target 1.5 million cells per kg body weight for a patient weighing 73kg (1). 
To build the costing model using our obtained data, we selected MSC clone 1 because this clone displayed the least variation among the conditions for the outcome of initial growth kinetics (Figure 6B). Next, we calculated the cell culture duration (Table S4) required to obtain the above-mentioned target yield. The initial growth kinetics were used (from figure 6B). From this the total volume of medium required to obtain this target yield was calculated by integrating the volumes used per round of culture till confluence. Calculated volumes are shown in table S5.
Cost per mL culture medium was then calculated using the list prices at moment of purchase, which spanned from October 2022 to December 2023. The cost for the coating substrate was calculated where relevant (SFM1, SFM3 and SFM4) (Table S6). For costing of materials, equipment, personnel and facility we used estimates from the landmark study by ten Ham et al (2). Case study 3 of facility A in the ten Ham et al study makes use of ex vivo expanded MSC and therefore closely resembles our scenario. The values used in this case study were adapted to our results. Because Ten Ham et al provides one number for all costs of raw materials without subdivision per item, we assumed total cost correlates with cost from culture reagents. Assuming Ten Ham et al used FBS for cell expansion, the total medium cost of our FBS control condition was multiplied by a correction factor (X21.8) to match the reference study. This correction factor was then applied to all conditions. Similarly, the personnel cost was based on total duration of the hypothetical cell therapy production and corrected for difference in culture duration between our FBS control condition and the reference study (culture duration x1.38). Equipment and facility costs were copied from ten Ham et al and equal across conditions (Table S7).
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