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Figure S1. EtOH mediated transesterification of TP and EtOH to TE and Cetyl Alcohol.
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Figure S2. IPA mediated transesterification of TP and IPA to TI and Cetyl Alcohol.
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Figure S3. Hydrolytic degradation of DSPE-PEG2000 to MSPE-PEG2000. Note that degradation can form either the 1-Lyso or the 2-Lyso derivatives of MSPE-
PEG2000 and that these forms exist in equilibrium.
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Figure S4. Pharmacokinetic profile of TPIA-X and TPIA-W showing the lung TPeq PK (A) and plasma TRE (B).
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Figure S5. A Schematic Diagram of TPMDI Nose-Only Exposure System.
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Table S1. Summary of targeted compositions for selected MDI Formulations.

Formulation Temp Solubility Observation?
(°0) Oh 1h 2h 3h 4h 5h 6h 23h
TPAI-W 5 cs CS CS CS PPT PPT  PPT PPT
TPIA-W Control' 5 cs GCs Cs Cs CS Cs CSs cSs
TPIA-W 15 cs Gs Cs Cs Cs Cs Cs Cs
TPIA-W Control! 15 CS CS CS CS CS CS CS CS

1* TPIA-W Control = DSPE-PEG2000, and PEG400, at a concentration ratio of 0.5:3.0 mg/mL dissolved in HFA-134a with 10 % IPA (by weight). > CS = Clear Solution, PPT = Precipi-
tate.
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Table S2. Summary of APSD measurements evaluating the effect of actuator configuration on TPIA-W aerosol performance.

DSPE- MSPE- Other
Formulation Time P TE T PEG2000 PEG2000

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD

oM 4518 0.16 0.00 0.00 0.00 0.00 54.82 0.16 0.00 0.00 0.00 0.00

TPIA-O M 4489 017 044 004 0.00 0.00 5224 0.12 1.73 0.11  0.69 0.15
M 40.62 3.15 081 005 0.00 0.00 5350 3.15 3.05 0.11  2.01 0.06

3M 4128 352 094 015 0.00 0.00 52.09 4.16 3.42 021 210 0.28

oM 4555 014 0.00 0.00 0.00 0.00 5440 0.23 0.00 0.00 0.06 0.10

TPIA-P M 4341 0.09 000 000 0.00 0.00 5575 0.01 0.75 0.01 0.10 0.04
2M 4192 022 000 000 011 0.02 54.67 0.35 1.34 0.14 195 0.49

3M 4225 083 000 000 012 0.01 5332 0.70 1.62 0.01 238 0.39

oM 46.47 017 000 000 0.00 0.00 5341 0.13 0.25 0.00 0.25 0.00

TPIA-W M 4654 020 0.00 0.00 011 0.00 52.80 0.24 0.53 0.08 091 0.09
2M 4192 022 000 000 073 012 54.67 0.35 4.27 012  6.79 0.61

3M 51.80 020 0.00 0.00 1.00 0.05 43.77 0.10 4.28 012 723 0.34
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Table S3. Summary table showing results from Dose Through Use experiments for TPIA-W.

Parameter

Beginning
Middle
End

Mean

Dose Df:hvery MMAD (uum) GSD Yo Thrf)z.nt Depo- %o FPF (<5 FPD (<5 pm), APSD % Mass
Ex-Device, %) sition pum) ug Balance

Mean SD Mean SD  Mean SD Mean SD Mean SD  Mean SD Mean SD
88.9 4.7 1.51 0.03  2.02 0.02 215 0.7 75.0 0.4 33.26 0.47 88.7 1.1
88.0 2.3 1.42 0.01 1.98 0.02 16.1 1.3 81.2 14 33.51 0.42 87.5 2.6
80.7 3.3 1.47 0.04 213 0.03 17.5 1.2 78.2 1.6 3241 0.48 83.0 2.0
85.8 51 1.47 0.05  2.04 0.07 18.4 2.6 78.1 29 33.73 1.44 86.4 3.1




