uv uv
Piperacillin [ Piperacillin
| l
150000 Degradation products 150000 { Degradation products
Tozobactam of piperacillin ‘ of piperacillin
| j ]
100000 > arovactam | | 100000
Tazobactam }
Degradation product X
| of tazobactam |
50000 | 50000 |[—— e |
| | | 1
Tazobactam ML | Tazobactam ! {1
\ YW | \
0 0 N -
0 5 10 15 20 25 0 5 10 15 20 25
min min
@ ®
uv uv
| Piperacillin
Degradation product
of piperacillin
300000 150000 Tazobactam
Degradation product
of tazobactam
Tazobactam| / ‘
Piperacillin
200000 | 100000
Degradation product
oftazobactam Degradation product]
of piperacillin
' 50000 J ‘
100000 —/ | Ml \
i Tazobactam
| Tazobactam d 1\
o 0 J -
0 5 10 15 20 25 o s 10 15 20 25
min min
© (d)
Figure S1: Chromatograms from P/T solution (Fresenius Kabi) (measurement wavelength: 210 nm)
of breakdown after forced degradations (TOh without degradation : black and after forced degrada-
tion: blue) (retention times: 10.5 min for tazobactam and 19.3 min for piperacillin) (a) degradation
with heating (75°C for 1 h for piperacillin, and 75°C for 5 h for tazobactam); (b) degradation with
NaOH 0.001 N for 5 min for piperacillin and with NaOH 0.01 N for 5 min for tazobactam; (c) deg-
radation with H2020.9% 12 and 90 min; (d) degradation with HC1 0.03 N for 20 min for piperacillin
and HC1 1 N for 1h for tazobactam. The main chromatogram shows the degradation of piperacillin,
and the inset shows the degradation of tazobactam.
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Figure S2: Chromatograms for the proprietary drug (Tazocilline®, Pfizer) (measurement wave-
length: 210 nm) of breakdown after forced degradations (TOh without degradation : black and after
forced degradation: blue) (retention times: 10.5 min for tazobactam and 19.3 min for piperacillin) (a)
degradation with heating (75°C for 1 h for piperacillin, and 75°C for 5 h for tazobactam); (b) degra-
dation with NaOH 0.001 N for 5 min for piperacillin and with NaOH 0.01 N for 5 min for tazobac-
tam; (c) degradation with H2020.9% 90 min; (d) degradation with HC1 0.03 N for 40 min for pipera-
cillin and HCI 1 N for 1h for tazobactam. The main chromatogram shows the degradation of pipe-
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racillin, and the inset shows the degradation of tazobactam.
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Figure S3: Chromatograms showing the HPLC-UV assays carried out at the time point of Oh (black)
and 24h (blue) of the stability study and overlapped for : (a): P/T solution from Fresenius Kabi (ge-
neric), (b): P/T solution from Mylan (generic) and (c): Tazocilline® solution from Pfizer (proprietary
drug).

Table S1: Relative bias and accuracy for the analytical HPLC-UV method.

Concentration Relative bias
Recovery factor (%)

(ug/mlL) (%)

150 -0.7 99.3
Piperacillin ;gg 8?; 188?;
(Mylan, Fresenius Kabi) 300 012 99.88
350 -0.08 99.92

18.75 -0.2 99.79

25 0.42 100.4

Tazobactam 31.25 -0.17 99.84
(Mylan, Fresenius Kabi) 375 015 99.84
43,75 0.1 100.09

150 -0.07 99.93
Piperacillin (Pfizer) 200 0.06 100.06

250 0.09 100.09



300 -0.13 99.87
350 0.04 100.04
18.75 -0.17 99.84
25 0.01 100
Tazobactam (Pfizer) 31.25 0.12 100.13
37.5 0.13 100.13
43.75 -0.13 99.86

Table S2: Mean + standard deviation viscosities of the P/T solutions and water for injection (WFI)
at 22°C (the room temperature) and 32°C (the incubator temperature) (n=3).

GePI}e;rIC Generic P/T Proprietary ~ WFI ( reference
(Mylan) (Fresenius Kabi) drug (Pfizer) solution)

Mean viscosity £
standard 1.15£0.05 1.13 +£0.02 1.12+0.00 1.00£ 0.00

deviation (Cp)
22°C Exact measurin 2197+
8 T 22.10£0.00 22.13+0.15 22.00£0.00

temperature (°C)  0.25

% torque 2.88+0.12 2.83+0.06 2.77 £0.06 2.60+0.00
Mean viscosity

standard 1.0+ 0.04 1.03+£0.02 0.97+£0.02 0.92+0.00

deviation (Cp)
32°C Exact measurin 32.03 £
8 T 31.50+0.36 31.90+£0.10 31.80 £ 0.00

temperature (°C)  0.06
% torque 2.53+£0.10 2.57+0.06 2.43+£0.06 2.30+0.00




