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Supplemental material

Table S1 - Chemical structure, molecular weight (MW) and critical micelle concentration (CMC) of the polymers used

in this study. Legend: n/a — not available.

MW
Polymer Chemical structure CMC Ref
(g/mol)
3000-
PEG 3350 n/a [1]
3700
3000-
PEG 4000 n/a [1]
4800
@) H 5400-
PEG 6000 . n/a 2
H O 6600 o
n 7000-
PEG 8000 n/a [1]
9000
16000-
PEG 20000 n/a [3]
28000
PVP-K12 & 2500 n/a [1]
PVP-K17 N~ O 10000 n/a [1]
H
H
PVP-K30 n 50000 n/a [1]
Poloxamer 7680- 0.125 mM
[1,4,5]
188 9510 (30 °C)
Poloxamer o 0 12700- 1.9-2.6 mM
HO o ; [1.6]
338 Lo, 5 17400 (25 °C)
Poloxamer 9481- 2.3-3.6 mM (7]
407 14600 (37 °C) ’
H OR
H
OR H
HPMC E5 4N - | 20000 n/a n/a
o)
CH,OR
where R is H, CH,, or CH;CH(OH)CH, L
Na-CMC n/a n/a n/a

ar

VIR

CHOH oH CHOH




Table S2 - Chemical structure, molecular weight (MW) and critical micelle concentration (CMC) of the surfactants

used in this study.
Surfactant Chemical structure MW CMC Ref
Polysorbate a0 N NN 0.0499 mM
o L]’ e T T 1128 [1,8]
20 e © (25 °C)
HU,[,.«\V_;. _-x g/,_J
Polysorbate ’ 0.015 mM
1310 [1,8]
80 (25 °C)
Note: R is laurate for polysorbate
20 and oleate for polysorbate 80.
0.02 %w/v
Vitamin E- :
. " . 1543 (37 oc) [1’5]
TPGS
0.13 mM
Lipoid E A/\/\/\/\/\/\)?\ Ao U o
P - P R Al n/a n/a
PG /\/\/\/\_/\/\/\/T Na
0.11 %w/v
DOSS ﬁ,c.v,xj\/o\r\rg ) 44456 | (25°C) [1,5]
: 2.5 mM
° 0.24%w/v
SDS NN 080 Nat | 288 (20 °C) [5.8]

8.1-8.3 mM




Bayesan bivariate mixed model

Per each subgroup, the Bayesian bivariate mixed model with type of polymer as random

effect and concentration as fixed is fitted for FPD and VP and is expressed as:

(Yppu) ~ MVN [(.UFPD)’ 2]

Yyp Hyp
Pol
(?PD) ~ MVN [Concentration + (AI/‘[;PD> + ( 0 ymerFPD),Z]
VP vp Polymeryp
PolymeerD) 0
( Polymeryp MVN [(0) ’8]

where,
Y, : .
. ( ;P b ) is vector of observed osmolality measurements by FPD and VP
VP

i

a function of concentration and method

) is a mean vector of osmolality measurements by FPD and VP. The mean is

2

2
. ¥- ( OFPD OFPD-VP
OFPD-VP Oyp

> is the residual variance-covariance matrix with residual

variances g2p and o?p of FPD and VP, respectively. The ozpp_yp is the covariance

between the two measurement methods.

2
UPolymer—FPD GPolymer—FPD—VP . . . . .
e 9= ) is a variance-covariance matrix with
Opolymer—FPD-VP JPolymer—FPD
polymer variances a5, lymer—ppp and o5, tymer—vp Of FPD and VP, respectively. The
polymer variability is different between the two methods. The 0pgymer—rpp-vpis
the covariance between the two methods since each formulation with specific

polymer was measured by both methods.

Concentration was considered as a fixed factor to account for the design of the study.
Vaguely informative or non-informative prior distributions were used for all the
parameters, meaning that the posterior distributions were basically driven by the data
only. Based on the model, average FPD and VP measurements per concentration were
reported as well as the 95% high posterior density intervals for these estimates to support

the decision whether measurements are on average statistically different or not.



Table S3 - Overview of the polymer solutions prepared with respective concentrations in percentage weight per volume

(% w/v) and the difference between the two measuring principles calculated based on the average values. Osmolality

values were obtained by the two different osmometer principles: freezing point depression (FDP) and vapor pressure

(VP).
Difference
Concentration Osmolality (mOsm/kg) between FPD and
Polymer
(% w/iv) VP measurement
FPD VP A
3.5 18.3+0.6 11.7+£1.5 6.7
7 583+1.2 53.2+2.1 26.0
PEG 3350
10.5 124.0+ 5.0 76.7+4.5 473
14 234.7+5.0 149.0+ 4.4 85.7
3.5 16.7 £ 0.6 7.7+2.1 9.0
7 55.7+3.8 320+2.6 23.7
PEG 4000
10.5 1143+ 0.6 753 +2.1 39.0
14 219.7+3.2 1353 +2.1 84.3
3.5 153+1.2 7.7+0.6 7.7
7 47.0+1.0 240+ 1.7 23.0
PEG 6000
10.5 110.0+ 1.7 62.0+1.0 48.0
14 213.0£2.6 122.0+ 1.7 91.0
3.5 11.0+0 10.0+ 1.0 1.0
7 37.3+0.6 26.7+2.3 10.7
PEG 8000
10.5 85.0+2.6 49.0 £ 1.7 36.0
14 149.3+2.1 82.7+2.3 66.7
3.5 9.0+£0 0 9.0
PEG 7 38.7+2.1 40+1.7 34.7
20000 10.5 99.3+1.2 37.0+2.0 62.3
14 223.7+1.2 93.3+1.5 130.3
3.5 29.3+£0.6 20.7+£2.3 8.7
7 68.3+0.6 29.0+1.0 39.3
PVP-K12
10.5 117.0+ 1.0 76.0+0 41.0
14 183.0+ 1.0 129.0+ 1.7 54.0
3.5 140+0 16.7+£0.6 2.7
PVP-K17
7 36.0+1.0 347+1.2 1.3




10.5 66.7+0.6 593+1.5 7.3

14 108.0 £3.5 843+ 1.2 23.7

3.5 143+1.2 3.7+1.2 10.7

7 36.0+1.7 120+ 1.7 24.0

PVP-K30

10.5 673+ 1.5 20.7+1.2 46.7

14 110.3 £8.5 453+ 0.6 65.0

3.5 11.7+0.6 1.7+1.2 10.0

Poloxamer 7 423 +0.6 23.0+£1.0 19.3
188 10.5 99.0+ 1.7 41.0+0 58.0

14 184.7 +£4.0 93.3+29 91.3

3.5 9.3+0.6 0.7+1.2 8.7

Poloxamer 7 370+ 0 13.3+0.6 23.7
338 10.5 123.0+3.0 37.0+ 1.7 86.0
14 234.0 £ 6.1 69.0+ 1.0 165.0

3.5 10.3+0.6 0 10.3

Poloxamer 7 40.3+£2.1 0.3+0.6 40.0
407 10.5 98.3+3.5 220+ 1.7 76.3
14 202.0£2.6 42.0+1.7 160.0

3.5 16.7+5.5 0 16.7

7 37.3+1.2 0 37.3

HPMC E5

10.5 72.3+4.6 43+1.2 68.0

14 119.0+5.2 59.3+5.1 59.7

1 19.0+£0 73+£0.6 11.7

Na.CMC 2 43.7+0.6 32.7+0.6 11.0
3 58.7+1.2 51.0+1.7 7.7

4 94.3+0.6 88.3+1.5 6.0

Table S4 - Overview of the surfactant solutions prepared with respective concentrations in percentage weight per

volume (% w/v). Osmolality values were obtained by the two different osmometer principles: freezing point depression

(FDP) and vapor pressure (VP).

Surfactant

Concentration

(% wiv)

Osmolality
(mOsm/kg)

Difference between
FPD and VP

measurement




FPD VP A

1 1.0£0 0 1.0

Polysorbate 20 2 40+0 0 4.0
4 10.7+0.6 0 10.7

1 0 0 0.0

Polysorbate 80 2 1.0+0 0 1.0
4 53+0.6 0 53

1 0 0 1.0

Vitamin E-

TPGS 2 0 0 0.0

4 20+0 0 2.0

1 -1.0+0 0 1.0

Lipoid E PG 2 -1.0+0 0 1.0
4 0.7+0.6 0 0.7

0.5 8.0+0 0.3+0.6 7.7
DOSS 1 10.0+0 0 10.0

2 11.0+0 33+1.2 7.7

0.5 17.0+0 9.3+0.6 7.7

SDS 1 21.0£0 | 143+£1.5 6.7

2 31.,0£0 | 21.3+1.5 9.7
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Fig. S1 - Graphs of the mean osmolarity measurements, grouped as Poloxamers and HPMC ES for vapor pressure

measurements.
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Fig. S2 - Graphs show the mean osmolality grouped as vapor pressure (VP) measurements or freezing point depression

(FPD) measurements for three different excipients and its range of concentrations: a) polysorbate 20, b) polysorbate
80, ¢) DOSS, and d) SDS.
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