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Detailed experimental
Critical micelle concentration (CMC) of the copolymers

The CMCs of the diblock copolymers in the absence and presence of oligo(2-vinyl
pyridine) (OVP) were determined using fluorescence spectroscopy with pyrene as a probe
[1]. Stock solutions of pyrene, copolymers, and OVP were individually prepared in acetone
and specific volumes were combined in vials (SI, Table S3). Phosphate buffered saline (PBS;
10 mM, pH 7.4) was added dropwise with gentle agitation and the vials were heated at 60 °C
on a heating block (Ratek Instruments, Australia) for 3 h and then placed under vacuum (0.1
mbar) at 21 + °C for 1 h to remove any residual acetone. The volume of the solutions was
readjusted to 2 mL with water to compensate for any water evaporation during the removal
of acetone. This process resulted in a series of solutions with copolymer concentrations
ranging from 0.0001 to 0.5 mg/mL, with or without OVP (0.1, 0.2 or 0.3 mg/mg of copolymer)
and a pyrene concentration of 6 x 107 M. The pyrene fluorescence emission spectra were
recorded between 350 and 470 nm at 2000 nm/s and 3 nm bandwidth following excitation at
Aer = 334 nm. The intensity ratio of emission peaks at Aen = 372 and 384 nm (I3s4/I372) was
plotted against the copolymer concentration and the CMC was determined from the low
concentration plateau (SI, Figures 56-9).

Preparation of micelle solutions for dynamic light scattering (DLS), proton nuclear magnetic

resonance ("H NMR spectroscopy) and ultraviolet-visible (UV-vis) spectrophotometry

Blank and OVP-loaded (0.1, 0.2 and 0.3 mg/mg of copolymer) copolymer micelles
were prepared via the solvent evaporation technique. The copolymers and OVP were
separately dissolved in acetone at a concentration of 1 mg/mL and then specific volumes of
these solutions were combined in vials (SI, Tables S4-7). PBS-d (10 mM, pH 7.3) was added
dropwise under gentle agitation and the solutions were heated at 60 °C on a heating block
for 3 h to remove acetone. Subsequently, the solutions were placed under vacuum (0.1 mbar)
at 21 + °C for 1 h to ensure the removal of any residual acetone. The pH of the solutions was
then adjusted to 6.4, 5.5, 4.6, and 3.7 using 1 M DCI and the total volume was adjusted to 2
mL with D20O. Prior to analysis, the micelle solutions were filtered through 0.22 pum syringe
filters (Millipore).

Preparation of micelle solutions for determination of OVP and drug encapsulation efficiency

The solvent evaporation approach was used for the co-encapsulation of drugs and/or
OVP. Initially, stock solutions of the drugs (1 mg/mL), OVP (1 mg/mL) and the copolymers
(1 mg/mL) were prepared in acetone or tetrahydrofuran (THF) and specific volumes were
combined in vials, followed by the dropwise addition of an equal volume of PBS (10 mM,
pH 7.4) under gentle agitation (SI, Table §12). The solutions were heated at 60-65 °C for 3—4
h to evaporate the organic solvent. To remove traces of the solvents, the solutions were

placed under vacuum (0.01 mbar, 40 min), and then additional water was added on a mass



basis as required to correct to the desired micelle concentration (1 mg/mL). The micelle
solutions were then centrifuged (15 krpm, 40 min) to separate any free drug and/or OVP in
the solution. The supernatants were carefully recovered and analyzed via DLS to determine
the particle size distributions (PSDs) and polydispersity index (PDI) values of the micelles
(SI, Figure S13), and any precipitates were redissolved in either methanol (doxorubicin
(DOX) samples) or ethanol (gossypol (GP), paclitaxel (PX) and 7-ethyl-10-
hydroxycamptothecin (SN38) samples). The solutions were analyzed wviz UV-vis
spectrophotometry and/or high-performance liquid chromatography (HPLC) against
standard curves to determine the encapsulation efficiency percentage (EE%) of OVP and
drugs [2]. All experiments were conducted in triplicate. The EE% values were calculated

according to the following equation:

Mass of drug or OVP in the micelles
EE% = g x 100%

Mass of drug or OVP used in the formulation

In vitro OVP release studies

The in vitro release of OVP from the copolymer micelles was investigated as function
of pH using a dialysis assay. Micelle solutions were prepared in PBS (10 mM, pH 7.4) as
previously described (SI, Table $10) and 2 mL aliquots were transferred to Float-a-Lyzers
(Spectra-Por, USA; molecular weight cut-off (MWCO) 100 kDa) containing a stirrer bar and
placed in vials containing PBS (10 mM, pH 7.4, 10 mL) as the receiving solution complete
with stirrer bars. Experiments were conducted under continuous stirring (130 rpm) at 22 + 1
°C. After monitoring the OVP release at pH 7.4 for 2 h at 30 min intervals, the receiving
solution was replaced with NaOAc buffer (10 mM, pH 4.5, 10 mL) and the entire receiving
solution (10 mL) was collected at 30 min intervals for 7 h and replaced with fresh NaOAc
buffer (10 mL) each time. The concentration of OVP in the release media at each time point
was determined viz UV-vis spectrophotometry at A = 264 nm against a calibration
curve recorded in NaOAc buffer (pH 4.5). All experiments were repeated in triplicate.
Control experiments (free OVP) were conducted in a similar manner by measuring the
release of OVP (0.1, 0.2 and 0.3 mg/mL) dissolved in NaOAc buffer (10 mM, pH 4.5) against
NaOAc buffer (10 mM, pH 4.5) as the receiving solution.

In vitro drug release studies

The in vitro release of drugs (DOX, GP, PX and SN38) from OVP-loaded (0.1, 0.2 and
0.3 mg/mg of copolymer) micelles was investigated as function of pH using a dialysis assay.
Micelle solutions were prepared in PBS (10 mM, pH 7.4) as previously described (SI, Table
$16) and 2 mL aliquots were transferred to Float-a-Lyzers (MWCO 100 kDa) containing a
stirrer bar and placed in plastic vials containing PBS (10 mM, pH 7.4, 10 mL) as the receiving
solution complete with stirrer bars. The plastic vials were wrapped with aluminium foil to
prevent photolytic degradation of the drugs. Experiments were conducted under continuous
stirring (150 rpm) at 22 + 1 °C. The entire receiving solution (10 mL) was collected at 30 min
intervals (30, 60 and 90 min) and replaced with fresh PBS (10 mL). For DOX-loaded micelles,
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the receiving solution was replaced with acetate buffer (10 mM, pH 4.5, 10 mL) at 120 min
and the receiving solution (10 mL) was collected at regular intervals (150, 180, 210, 240, 270,
300, 330, 360, 390, 420, 450, 480, 510 and 540 min) and replaced with fresh buffer (10 mL). For
GP-loaded micelles, the same sampling procedure was followed using 0.5% v/v Tween 20 in
PBS (10 mM, pH 7.4, 10 mL) as the receiving solution from 0 to 120 min, and from 120 min
onwards 0.5% v/v Tween 20 in acetate buffer (10 mM, pH 4.5, 10 mL) was used as the
receiving solution. For PX- and SN38-loaded micelles, the same sampling procedure was
followed using 0.5% v/v Tween 80 in PBS (10 mM, pH 7.4, 10 mL) as the receiving solution
from 0 to 120 min, and from 120 min onwards 0.5% v/v Tween 80 in acetate buffer (10 mM,
pH 4.5, 10 mL) was used as the receiving solution. The concentration of DOX, GP and SN38
in the release media at each time point was determined via UV-vis spectrophotometry at Amax
=479, 380 and 383 nm against calibration curves in the same release media used for the drug
release; i.e., PBS or Tween in PBS (pH 7.4; 30, 60, 90 and 120 min samples) and acetate (pH
4.5) or Tween in acetate buffer (pH 4.5) (150-540 min samples) [2]. The concentration of PX
in the release media at each time point was determined via HPLC. All experiments were
repeated in triplicate. Control experiments (free drug) were conducted in a similar manner
by measuring the release of DOX, GP, PX and SN38 (0.1 and 0.2 mg/mL) using the same
sampling frequency and receiving buffers used for the micelles, however, the free drugs
were initially dissolved in PBS (DOX), 0.5% v/v Tween 20 in PBS (GP) or 0.5% v/v Tween 80
in PBS (PX and SN38) at pH 7.4.

Cell viability assay

Prostate (PC-3) and ovarian cancer (SKOV-3 and ES-2) cell lines were used to
evaluate the cytotoxicity of blank and OVP-loaded (0.1 and 0.3 mg/mg of copolymer)
copolymer micelles with model drugs (0.1 mg/mg of copolymer), using a MTT assay. SKOV-
3 and ES-2 cells were grown in McCoy’s medium and PC-3 cells in RPMI medium, both
supplemented with 1% (v/v) penicillin-streptomycin and 10% (v/v) FBS, at 37 °C in a
humidified incubator with 5% CO:. For the treatment, cells were seeded at a density of 5 x
10° cells/well in 100 uL media followed by incubation at 37 °C for 24 h. Separately, free drug
and drug-loaded micelle stock solutions (prepared as previously described) were serially
diluted with prewarmed media to provide final micelles concentrations of 500, 250, 125, 62.5
and 31.25 pug/mL, drug concentration of 50, 25, 12.5, 6.25 and 3.13 pg/mL, and OVP
concentrations of either 50, 25, 12.5, 6.25 and 3.13 pg/mL (loading of 0.1 mg/mg of
copolymer) or 150, 75, 37.5, 18.75 and 9.38 ug/mL (loading of 0.3 mg/mg of copolymer). The
diluted solutions were then added to the wells containing the seeded cells (100 pL/well) and
the plates were incubated for 48-72 h. The media was carefully removed from the wells and
the cells were washed with Dulbecco’s phosphate buffered saline (DPBS; 150 puL/well) and
then treated with 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT)
solution in DPBS (0.5 mg/mL, 150 uL/well), followed by incubation at 37 °C for 4 h. After
that, MTT solutions were removed from the wells and dimethyl sulfoxide (DMSO) was
added (150 uL/well) subsequently and the plates were agitated on an orbital shaker (Ratek,
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Australia) for 10 min. The absorbance of each sample was measured at A = 570 nm using a
multimode plate reader. All experiments were repeated in triplicate for two technical
repeats. The percentage of cell viability relative to the non-treated cells (negative control)

was calculated using the following equation [3]:

Abssample

Cell viability % = ( ) X 100%

AbScontrol

where Abssample and Abscontrol represents the absorbance of the treated sample and the

absorbance of the control (untreated sample), respectively.
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Figure S1: (a) '"H NMR spectrum (500 MHz, CDCls, 25 °C) of the PEGsPSs block copolymer.
Comparison of the integral values of the resonances corresponding to the PEG (01 3.65 ppm)
and PS (0 6.4-7.2 ppm) repeat units was used to determine the M.~nwvr of the copolymer
(10.7 kDa). (b) Normalized gel permeation chromatography differential refractive index
(GPC DRI) chromatogram of the PEGsPSs block copolymer; molecular weight characteristics
determined with reference to a conventional column calibration with narrow molecular
weight PS standards. (¢) Differential scanning calorimetry (DSC) thermograms of the
PEGsPSs copolymer showing the first heating, first cooling and second heating profiles
(ramp rate 10 °C/min).
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Figure S2: DSC thermograms of the PEG1sPSi2 copolymer showing the first heating, first

cooling and second heating profiles (ramp rate 10 °C/min).
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Figure S3: DSC thermograms of the PEGwPDLio copolymer showing the first heating, first

cooling and second heating profiles (ramp rate 10 °C/min).
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Figure S4: DSC thermograms of the PEGi10PLA10 copolymer showing the first heating, first

cooling and second heating profiles at ramp rates of (a) 10 and (b) 5 °C/min.



Table S1: Thermal properties of PEGsPSs, PEG14PSi2 PEGi1oPDL10 and PEG1PLA10 copolymers determined via DSC (n = 3). Thermal transitions
(melting temperature (T) and temperature of crystallisation (Teyst)) and their associated enthalpy changes (melting enthalpy (AH») and

crystallization enthalpy (AHerst)) determined from the second heating and first cooling cycles, respectively.

T peak max

Copolymer T (°C) C) AHmn (J/g) Teryst (°C) Teryst peak max (°C)  AHeryst (J/g) X (%)e
PEGs;PSs 423+0.3 50.2+0.3 76.9+1.6 114+0.2 71+0.2 69.3+2.1 38
375+0.6 341+0.7 75.8+3.4 38
PEGuPS12 48.5+0.7 55.5+0.1 783+1.8
-29.8+0.1 -22.6+0.1 3.5+0.2 2
PEGuPDL1e? 54.8+0.4 59.5+0.2 107.7£2.8 41.1+0.5 38.9+05 105.1£3.3 53
48.9+0.6 54.7+0.3 81=+21
PEG10PLA10? - - - 40
-5.6+0.2 -1.6+0.1 35.4+0.7
48.8+0.5 54.5+0.3 78.0+1.9
PEGuPLA1® 19.6 £0.3 11.8+0.2 13.6+1.3 38
-9.9+0.1 -6.8+0.1 222+05

2 Determined using a ramp rate of 10 °C/min. ® Determined using a ramp rate of 5 °C/min. ¢ The degree of crystallinity (Xc) of the PEG block was calculated from the equation:
Xpsc = (AHw/AH.)*100%, where AH. is the enthalpy of fusion per crystalline repeat unit and has been reported to be 205 J/g for 100% crystalline PEG [4].
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Figure S5: Images of blank and OVP-loaded (0.1, 0.2 and 0.3 mg/mg of copolymer) (a)
PEGsPSs, (b) PEG14PS12, (¢) PEG10PDL1o and (d) PEGioPLAomicelles in PBS (pH 7.4).
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Table S2: Concentration and volume of stock solutions combined to prepare copolymer solutions in PBS for the OVP encapsulation EE%

analysis for OVP-loaded (0.1, 0.2 and 0.3 mg/mg of copolymer) PEGHBy diblock micelles. Samples were prepared in triplicate.

Solvent used
olventuse Conc. of Volume of OVP mass Volume of
. for copolymer . Conc. of OVP  Volume of
Micelle copolymer copolymer fraction . PBS added
. and OVP i . stock solution ~ OVP stock
composition? stock stock solution  stock solution  (mg/mg of (mg/L) solution (L) (10 mM, pH
L L | 7.4) (WL
solutions (mg/L) (uL) copolymer) ) (L)
PEG«HByOVPo1  Acetone 1000 1000 0.1 1000 100 1000
PEG«HByOVPo>  Acetone 1000 1000 0.2 1000 200 1000
PEGHByOVPos  Acetone 1000 1000 0.3 1000 300 1000

aMicelle solutions were prepared in PBS via the solvent evaporation approach. HB stands for hydrophobic block and represents PS, PDL or PLA.
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Table S3: Concentration and volume of stock solutions combined to prepare copolymer solutions in PBS (10 mM, pH 7.4) for the determination
of the CMC of blank and OVP-loaded (0.1, 0.2 and 0.3 mg/mg of copolymer) PEGsPSs, PEG14PSi2, PEG10PDL10 and PEGi10PLA10 micelles.

Conc. of Volume of pyrene  Conc. of copolymer Volume of OVP mass Conc. of OVP Volume of Volume of Volume of
copolymer in stock solution stock solution copolymer stock  fraction/mg of stock solution OVP stock acetone (uL) PBS (10 mM,
PBS (mg/L)? (uL)d (mg/L)° solution (uL) copolymer (mg/L)e solution (uL) pH 7.4) (uL)
500 20 2000 500 0 - - 1480 2000

0.1 2000 50 1430

0.2 2000 100 1380

0.3 2000 150 1330
100 20 2000 100 0 - - 1880 2000

0.1 2000 10 1870

0.2 2000 20 1860

0.3 2000 30 1850
50.0 20 1000 100 0 - - 1880 2000

0.1 1000 10 1870

0.2 1000 20 1860

0.3 1000 30 1850
10.0 20 1000 20 0 - - 1960 2000

0.1 1000 2 1958

0.2 1000 4 1956

0.3 1000 6 1954
5.00 20 1000 10 0 - - 1970 2000

0.1 100 10 1960

0.2 100 20 1950

0.3 100 30 1940
2.50 20 100 50 0 - - 1930 2000

0.1 100 5 1925

0.2 100 10 1920

0.3 100 15 1915

Table continued on next page
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1.00 20 100 20 0 - - 1960 2000

0.1 10 20 1940
0.2 10 40 1920
0.3 10 60 1900
0.75 20 100 15 0 - - 1965 2000
0.1 10 15 1950
0.2 10 30 1935
0.3 10 45 1920
0.50 20 100 10 0 - - 1970 2000
0.1 10 10 1960
0.2 10 20 1950
0.3 10 30 1940
0.25 20 10 50 0 - - 1930 2000
0.1 10 5 1925
0.2 10 10 1920
0.3 10 15 1915
0.10 20 10 20 0 - - 1960 2000
0.1 10 2 1958
0.2 10 4 1956
0.3 10 6 1954

aCopolymer solutions were prepared in PBS via the solvent evaporation approach with a constant pyrene concentration of 6 x 107 M. ® A 6 x 10 M pyrene stock solution in
acetone was used to prepare all solutions. All stock solutions were prepared in acetone.

13



(a) 20~ o (b) 2.0 o
1 o PEG,PS, ] . PEG,PS,0OVP,,
I
I | 1
—~ ! 1.5 !
> ! ]
* i ]
5 .
p .
; 1.0
3 .
2
£
—t S SLILI B e e [V T
350 370 390 410 430 450 470 350 370 390 410 430 450 470
Wavelength (nm) Wavelength (nm)
Cc) 2.5- d) 3.0
(©) ] o PEG,PS,0OVP,, (@) 397 o PEG,PS,0VP,,
] |
2.0 !
1 |
)
X 15]
=] 4
8
> I
2 1.0
k) ]
£
0.5
0-' T-T_H_I_Tlr-'_l_\l_;-r_»?_l_f_r_[ﬁ_r_fl T 0—_”...7.'.‘".'.{.’ ........ T T
350 370 390 410 430 450 470 350 370 390 410 430 450 470

Wavelength (nm) Wavelength (nm)

mg/L 0.1 0.25 0.5 -0.75 1 25 —5 —10 —50 — 100 — 500

(e)1.0-
0.8 Vi
] Y
. 06 ’:ﬁ"
~ 0.4
. 8" —®-PEGpPS,
PP o --#-PEG,PS,OVP,,
02 8% --A-- PEG,PS,OVP,,
----PEG,PS.OVP,,
0 T T T 1
0.1 1 10 100 1000

Copolymer concentration (mg/L)

Figure S6: Pyrene (6 x 107 M) fluorescent emission spectra (Aex = 334 nm) for (a) PEGsPSs, (b)
PEGsPSsOVPoi1, (¢) PEGsPSsOVPo2 and (d) PEGsPSsOVPos micelles at various copolymer
concentrations. (e) Ratiometric intensity of the pyrene emission (Iss+/[572) as a function of
copolymer concentration for blank and OVP-loaded PEGsPSs micelles in PBS (10 mM, pH

7.4). Only symbols represent the experimental data; the (dashed/dotted/solid) lines are
guides to the eyes.
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Figure S7: Pyrene (6 x 107 M) fluorescent emission spectra (Aex = 334 nm) for (a) PEG14PSs,
(b) PEGuPS120VPo1, (¢) PEG1PS120VPo2 and (d) PEGuPS120VPos micelles at various
copolymer concentrations. (e) Ratiometric intensity of the pyrene emission (Izs4/I32) as a
function of copolymer concentration for blank and OVP-loaded PEG14PS:2 micelles in PBS
(10 mM, pH 7.4). Only symbols represent the experimental data; the (dashed/dotted/solid)

lines are guides to the eyes.
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Table S4: pH adjustment of blank and OVP-loaded (0.1, 0.2 and 0.3 mg/mg of copolymer)
PEGsPSs micelles initially prepared in PBS-d (10 mM, pH 7.3) at a copolymer concentration
of 0.5 mg/mL.

Volume stock solution (uL)?

Micelle Stock solutions
pH pH pH pH pH
7.3 6.5 5.5 4.6 3.7
PEGsPSs PEGsPSs (1 mg/mL) in 1000
acetone
OVP (1 mg/mL) in acetone 0.0
DCl (1 M) in D20 0.0 9.8 16.1 19.6 21.9
Acetone 1000
PBS-d (10 mM, pH 7.3) 2000
PEGsPSsOVPo1  PEGsPSs (1 mg/mL) in 1000
acetone
OVP (1 mg/mL) in acetone 100
DCl (1 M) in D20 0.0 10.0 16.1 19.7 220
Acetone 900
PBS-d (10 mM, pH 7.3) 2000
PEGsPSsOVPo2  PEGsPSs (1 mg/mL) in 1000
acetone
OVP (1 mg/mL) in acetone 200
DCI (1 M) in D20 0.0 10.1 162 197 221
Acetone 800
PBS-d (10 mM, pH 7.3) 2000
PEGsPSsOVPos PEGsPSs (1 mg/mL) in 1000
acetone
OVP (1 mg/mL) in acetone 300
DCI (1 M) in D20 0.0 10.1 162 19.8 22.1
Acetone 700
PBS-d (10 mM, pH 7.3) 2000
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Table S5: pH adjustment of blank and OVP-loaded (0.1, 0.2 and 0.3 mg/mg of copolymer)
PEGuPS12 micelles initially prepared in PBS-d (10 mM, pH 7.3) at a copolymer concentration
of 0.5 mg/mL.

Volume stock solution (uL)>

Micelle Stock solutions
pH pH pH pH pH
7.3 6.5 5.5 4.6 3.7
PEG14PS12 PEGuPS12 (1 mg/mL) in 1000
acetone
OVP (1 mg/mL) in acetone 0.0
DCI (1 M) in D20 0.0 10.1  16.1 19.6 220
Acetone 1000
PBS-d (10 mM, pH 7.3) 2000
PEGuPS120VP  PEGuPSi2 (1 mg/mL) in 1000
0.1 acetone
OVP (1 mg/mL) in acetone 100
DCI (1 M) in D20 0.0 10.1 160 19.6 219
Acetone 900
PBS-d (10 mM, pH 7.3) 2000
PEGuPS20VP  PEGuPSi2 (1 mg/mL) in 1000
0.2 acetone
OVP (1 mg/mL) in acetone 200
DCI (1 M) in D20 0.0 10.2 16.1 19.7 221
Acetone 800
PBS-d (10 mM, pH 7.3) 2000
PEGuPS20VP  PEGuPSi2 (1 mg/mL) in 1000
03 acetone
OVP (1 mg/mL) in acetone 300
DCI (1 M) in D20 0.0 102 162 198 222
Acetone 700
PBS-d (10 mM, pH 7.3) 2000
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Table S6: pH adjustment of blank and OVP-loaded (0.1, 0.2 and 0.3 mg/mg of copolymer)
PEGuPDL10 micelles initially prepared in PBS-d (10 mM, pH 7.3) at a copolymer

concentration of 0.5 mg/mL.

Volume stock solution (uL)?

Micelle Stock solutions
pH pH pH pH pH
7.3 6.5 5.5 4.6 3.7
PEG10PDL1o PEG-PLA (1 mg/mL) in 1000
acetone
OVP (1 mg/mL) in acetone 0.0
DCl (1 M) in D20 0.0 10.0 16.0 19.6 221
Acetone 1000
PBS-d (10 mM, pH 7.3) 2000
PEG1w0PDL10OVP PEG-PLA (1 mg/mL) in 1000
0.1 acetone
OVP (1 mg/mL) in acetone 100
DCI (1 M) in D20 0.0 10.1 16.1 19.7 222
Acetone 900
PBS-d (10 mM, pH 7.3) 2000
PEG10PDL10OVP PEG-PLA (1 mg/mL) in 1000
02 acetone
OVP (1 mg/mL) in acetone 200
DCI (1 M) in D20 0.0 10.2 16.2 19.8 222
Acetone 800
PBS-d (10 mM, pH 7.3) 2000
PEG10PDL10OVP PEG-PLA (1 mg/mL) in 1000
0.3 acetone
OVP (1 mg/mL) in acetone 300
DCI (1 M) in D20 0 10.2 16.2 19.8 222
Acetone 700
PBS-d (10 mM, pH 7.3) 2000
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Table S7: pH adjustment of blank and OVP-loaded (0.1, 0.2 and 0.3 mg/mg of copolymer)
PEGuwPLA1w0 micelles initially prepared in PBS-d (10 mM, pH 7.3) at a copolymer

concentration of 0.5 mg/mL.

Volume stock solution (uL)>

Micelle Stock solutions
pH pH pH pH pH
7.3 6.5 5.5 4.6 3.7
PEG10PLA1w0 PEG-PLA (1 mg/mL) in 1000
acetone
OVP (1 mg/mL) in acetone 0.0
DCl (1 M) in D20 0.0 10.0 16.0 19.6 22.0
Acetone 1000
PBS-d (10 mM, pH 7.3) 2000
PEG10PLA1OVPo1  PEG-PLA (1 mg/mL) in 1000
acetone
OVP (1 mg/mL) in acetone 100
DCl (1 M) in D20 0.0 10.1 16.1 19.6 221
Acetone 900
PBS-d (10 mM, pH 7.3) 2000
PEGuPLA10OVPo2 PEG-PLA (1 mg/mL) in 1000
acetone
OVP (1 mg/mL) in acetone 200
DCI (1 M) in D20 0.0 10.1 16.1 19.7 22.1
Acetone 800
PBS-d (10 mM, pH 7.3) 2000
PEG1wPLA10OVPos PEG-PLA (1 mg/mL) in 1000
acetone
OVP (1 mg/mL) in acetone 300
DCI (1 M) in D20 0.0 10.2 16.2 19.8 22.1
Acetone 700
PBS-d (10 mM, pH 7.3) 2000
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Table S8: PDI values of blank and OVP-loaded (0.1, 0.2 and 0.3 mg/mg of copolymer)
PEGsPSs, PEG14PS12, PEG10PDL10 and PEGi0PLA10 micelles as a function of pH, as determined
by DLS. All experiments were conducted in triplicate.

pH7.3 pH 6.5 pH5.5 pH 4.6 pH 3.7
Micelles (PDI + (PDI + (PDI + (PDI + (PDI *

SD) SD) SD) SD) SD)
PEGsPSs 0.13+0.02 0.13+0.01 0.14+0.02 0.14£0.01 0.14+0.01
PEGsPSsOVPo. 0.15+0.01 0.15+0.02 0.15+0.02 0.13+0.01 0.13+0.04
PEGsPSsOVPo2 0.17+0.01 0.17+0.02 0.15+0.02 0.14+0.02 0.13+0.02
PEGsPSsOVPos 020+0.01 0.19+0.02 0.19+0.01 0.17+0.01 0.15+0.01
PEG14PS12 0.16+0.02 0.17+0.02 0.16+0.02 0.16+0.01 0.16+0.02
PEG14PS120VPo.1 0.18+0.02 0.18+0.01 0.18+0.02 0.15+0.01 0.16+0.01
PEG14PS120VPo2 020+£0.01 019+0.01 0.16+0.01 0.16+0.01 0.14+0.02
PEG14PS120VPos 0.24+0.01 026+0.02 022+0.02 0.16+0.01 0.15+0.01
PEG10PDL1o 0.14+0.01 0.14+001 0.13+0.01 0.14+0.02 0.14+0.02
PEG1PDL10OVPo1 0.16+0.01 0.15+0.02 015+0.01 0.14+0.02 0.13+0.01
PEG10PDL106OVPo2 0.17+0.01 0.18+0.02 0.16+0.02 0.15+0.02 0.14+0.01
PEG10PDL10OVPos 0.19+0.01 0.18+0.03 0.16+0.02 0.14+0.02 0.13+0.01
PEGuPLA1w0 0.17+0.02 0.17+0.01 0.16+0.01 0.16+0.02 0.16+0.01
PEG1PLA10OVPo1 0.18+0.03 019+0.04 016+0.01 0.16+0.02 0.15+0.01
PEG10PLA10OVPo2 021+0.02 020+0.01 0.18+0.02 0.17+0.01 0.16+0.02
PEG10PLA10OVPo3 022+0.02 022+0.03 0.18+0.01 0.17+0.01 0.16+0.02
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Table S9: Dimeo and percentage increase in D e relative to blank micelles at 100% OVP EE
as a function of OVP loading (0, 0.1, 0.2 and 0.3 mg/mg of copolymer) for the PEGHBy

micelles.

PEGsPSs PEG14PS12 PEG10PDL1o PEG10PLA10
MiCQHeS Dh/ theo? Dh, theoP Dh, theo Dh, theo Dh, theo Dh, theo Dh, theo Dh, theo
(nm) (%) (nm) (%) (nm) (%) (nm) (%)
Blank 25 0 62 0 35 0 50 0
OVPoa 29 15 75 21 41 16 63 26
OVPo2 33 32 82 33 47 36 70 39
OVPos 36 46 88 43 52 49 77 53

2 Ditheo Tepresents theoretical hydrodynamic diameter of the micelles at an OVP EE% of 100%, calculated relative
to the Di of the blank micelles and OVP-loaded micelles. ® Percentage increase in Dimeo of the OVP-loaded

micelles relative to the D of the blank micelles.
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Figure S15: 'H NMR spectra (600 MHz, 25 + 1 °C, D20) of (a) blank and (b-d) OVP-loaded
(0.1, 0.2 and 0.3 mg/mg of copolymer) PEGsPSs micelles as a function of pH. Spectral range
(01 5.0-9.0 ppm) limited to show only the region where pyridyl proton resonances from
OVP occur. (e) pH-dependent change in the intensity of the OVP pyridyl proton resonances
with reference to the PEG repeat unit methylene proton resonance (OVP/PEG integral ratio).

Only symbols represent the experimental data; the dashed lines are guides to the eyes.

29



(a) 73 (b) 7.3

6.5 6.5
M—F\.MWMM
55 55
B L e P PP W S
4.6 o~ AN~ 46
37 J,J\J\,J\‘\/\ 3.7
I T T T T T T T 1 ] T T T T T T T 1
9 8 7 6 5 9 8 7 6 5
&+ (ppm) OH (ppm)
pH P_H
(c) 73 (d) 73
6.5 6.5
Ward \ 4.6 . . - 46
I ke d A VANG 3.7 _/J‘”"/\'J\’\j\'\ 3.7
r T T T T T T T 1 ] T T T T T T T 1
9 8 7 6 5 9 8 7 6 5
&+ (ppm) B+ (ppm)
(e)
154
015 -m-PEG,,PS,OVP,,
. -A-PEG,PS,OVP,,
\ -¢-PEG, PS,0OVP,,
o 0109
|_|J \
& N\
o \
> & \
0 R X
0.054 RN
A
.~~‘ﬂ . \\\
I NN
TSR
0 T T "-'-:. .-l
3.5 4.5 55 6.5 7.5
pH

Figure S16: 'H NMR spectra (600 MHz, 25 + 1 °C, D20) of (a) blank and (b-d) OVP-loaded
(0.1, 0.2 and 0.3 mg/mg of copolymer) PEG1PS12 micelles as a function of pH. Spectral range
(01 5.0-9.0 ppm) limited to show only the region where pyridyl proton resonances from
OVP occur. (e) pH-dependent change in the intensity of the OVP pyridyl proton resonances
with reference to the PEG repeat unit methylene proton resonance (OVP/PEG integral ratio).

Only symbols represent the experimental data; the dashed lines are guides to the eyes.
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Figure S17: 'H NMR spectra (600 MHz, 25 + 1 °C, D:0) of (a) blank and (b-d) OVP-loaded
(0.1, 0.2 and 0.3 mg/mg of copolymer) PEG1PDL1 micelles as a function of pH. Spectral

range (0x 5.0-9.0 ppm) limited to show only the region where pyridyl proton resonances
from OVP occur. (e) pH-dependent change in the intensity of the OVP pyridyl proton
resonances with reference to the PEG repeat unit methylene proton resonance (OVP/PEG

integral ratio). Only symbols represent the experimental data; the dashed lines are guides to

the eyes.
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Figure S18: 'H NMR spectra (600 MHz, 25 + 1 °C, D20) of (a) blank and (b-d) OVP-loaded
(0.1, 0.2 and 0.3 mg/mg of copolymer) PEG1PLA1 micelles as a function of pH. Spectral

range (0x 5.0-9.0 ppm) limited to show only the region where pyridyl proton resonances

from OVP occur. (e) pH-dependent change in the intensity of the OVP pyridyl proton

resonances with reference to the PEG repeat unit methylene proton resonance (OVP/PEG

integral ratio). Only symbols represent the experimental data; the dashed lines are guides to

the eyes.
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Figure S19: UV-visible spectra of (a) blank and (b—d) OVP-loaded (0.1, 0.2 and 0.3 mg/mg of
copolymer) PEGsPSs micelles and (e) UV absorbance (Azs4) as a function of pH. Only symbols

represent the experimental data; the dashed lines are guides to the eyes.
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Figure S20: UV-visible spectra of (a) blank and (b—d) OVP-loaded (0.1, 0.2 and 0.3 mg/mg of
copolymer) PEGuPSi2 micelles and (e) UV absorbance (Az4) as a function of pH. Only

symbols represent the experimental data; the dashed lines are guides to the eyes.
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Figure S21: UV-visible spectra of (a) blank an

d (b—d) OVP-loaded (0.1, 0.2 and 0.3 mg/mg of

copolymer) PEG1wPDLio micelles and (e) UV absorbance (Az4) as a function of pH. Only

symbols represent the experimental data; the dashed lines are guides to the eyes.
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Figure S22: UV-visible spectra of (a) blank and (b—d) OVP-loaded (0.1, 0.2 and 0.3 mg/mg of
copolymer) PEGwPLA1w and (e) UV absorbance (A:4) as a function of pH. Only symbols

represent the experimental data; the dashed lines are guides to the eyes.

36



Table S10: Concentration and volume of stock solutions combined to prepare OVP-loaded (0.1, 0.2 and 0.3 mg/mg of copolymer) PEG«HBy
micelles in 10 mM PBS (pH 7.4) for OVP release studies.

Solvent used Volume OVP mass Volume
Conc. of . Conc. of Volume
for of fraction of PBS
. copolyme OvVP of OVP
a Micelle copolymer,  stock copolyme (mg/mg stock stock added
composition OVP and . r stock of © . © . (10 mM,
solution . solution solution
drug stock (mg/L) solution copolyme (mg/L) (ul) pH 7.4)
solutions & (uL) r) & H (uL)
PEG<HByOVPo.1 Acetone 1000 6000 0.1 1000 600 6000
PEG<HByOVPo: Acetone 1000 6000 0.2 1000 1200 6000
PEG<HByOVPos Acetone 1000 6000 0.3 1000 1800 6000

2 Micellar solutions were prepared in PBS via the solvent evaporation approach. Stock solutions of all polymers. HB stands for
hydrophobic block and represents either PS, PDL and PLA.
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Figure 523: In vitro OVP release from OVP-loaded (0.1, 0.2 and 0.3 mg/mg of copolymer) (a)
PEGsPSs, (b) PEG14PSi2, (¢) PEG10PDL1w0, and (d) PEGioPLA1w0 micelles in acetate buffer (10
mM, pH 4.5) at ambient temperature. Purple line represents the release of free OVP
(equivalent to 0.3 mg/mg of copolymer loading) dissolved in acetate buffer (10 mM, pH 4.5).
Data are shown as the average cumulative release (ug) + SD (n = 3). Only symbols represent

the experimental data; the dashed lines are guides to the eyes.
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Table S11: Model fitting for the prediction of release behaviour for the release of OVP from OVP-loaded PEGsPSs, PEG14PS12, PEG10PDLio, and
PEG1uPLA10 micelles and the diffusion of free OVP across the dialysis membrane (MWCO =100 kDa) in acetate buffer (10 mM, pH 4.5).

Release models, exponents and goodness-of-fit

Sample First-order Higuchi Korsmeyer-Peppas
R2 MSE MSC R MSE MSC n R2 MSE MSC

OVPoa 1.00 2.38 5.15 0.94 50.83 2.09 0.39 0.97 28.59 2.60
OVPo2 1.00 2.14 5.32 0.97 21.66 3.01 0.44 0.98 18.04 3.13
OVPos 0.99 6.83 4.05 0.97 24.54 2.77 0.43 0.98 17.65 3.04
PEGsPSsOVPo. 1.00 2.37 5.37 0.97 26.01 2.97 0.62 0.98 13.37 3.58
PEGsPSsOVPo2 0.98 11.40 3.44 0.96 22.38 2.77 0.57 0.97 20.21 2.81
PEGsPSsOVPo3 0.91 42.09 1.84 0.95 23.31 2.43 0.44 0.96 21.93
PEG14PS120VPou 1.00 3.63 4.92 0.99 7.26 422 0.53 0.99 6.32 4.30
PEG14PS120VPo2 1.00 0.45 6.92 0.99 10.66 3.75 0.56 0.99 7.81 4.00
PEG14PS120VPos 1.00 2.48 5.10 0.99 5.95 423 0.55 0.99 3.75 4.63
PEG10PDL10OVPo.1 0.99 12.35 3.91 0.96 41.11 2.71 0.64 0.98 19.35 3.40
PEG10PDL10OVPo. 0.99 8.76 4.17 0.95 45.45 2.52 0.68 0.98 16.53 3.47
PEG10PDL10OVPo.3 0.99 6.04 4.47 0.95 40.89 2.56 0.64 0.97 23.55 3.05
PEGi10PLA10OVPo. 0.91 94.14 2.08 0.82 185.78 1.40 1.10 1.00 4.48 5.07
PEG10PLA10OVPo2 0.93 49.29 2.39 0.81 136.96 1.37 1.12 1.00 3.35 5.02
PEG10PLA10OVPos 0.95 28.77 2.75 0.83 104.16 1.46 1.06 0.99 3.92 4.68

2 All modelling was conducted using the DDSolver plugin for excel [5]. For each model, the coefficient of determination (R?), mean square error (MSE) and model selection
criterion (MSC) were calculated to determine the goodness-of-fit, and therefore, the most appropriate model for describing the release behaviour. An R? value closer to 1
indicates a closer correlation between the response values and the predicted response values. A MSE value closer to 0 indicates a closer correlation between the response
values and the predicted response values. The MSC is a modified reciprocal form of the Akaike information criterion (AIC), which is normalized to be independent of the
scaling of the data points. A larger MSC indicates a closer correlation between the response values and the predicted response values. The MSC was used to determine the best
model fit to the release curves for each sample, as shown by the green color coding; alternative models that gave a MSC value within 0.1 unit of the best fit are shown with
light green color coding. Light blue, dark blue and purple color coding for the release exponent corresponds to Fickian diffusion (n < 0.45), anomalous non-Fickian diffusion
(0.45 <n < 0.85) and case I/super case II transport (n > 0.85) from a polymer matrix between cylindrical and spherical morphologies [6,7].
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Table S12: Concentration and volume of stock solutions combined to prepare copolymer solutions in 10 mM PBS (pH 7.4) for the drug EE%
analysis for blank and OVP-loaded (0.1, 0.2 and 0.3 mg/mg of copolymer) PEGsPSs, PEG14PS12, PEG1oPDL10 and PEG10PLA10 copolymer micelles.
Samples were prepared in triplicate.

Solvent used Cone. of Volume of OVP mass  Conc. of Volume of  Drugmass  Conc. of Volume of  Volume of
Micelle for copolymer, :f:ccl)(lymer Zs(i(l)(lymer fraction OVP stock OVPstock fraction drug stock ii)uci Z%Sr:;[ded
composition? OVP and d'rug solution solution (mg/mg of  solution solution (mg/mg of  solution solution pH 7.4)'

stock solutions (mg/L) (L) copolymer) (mg/L) (uL) copolymer) (mg/L) added (L) (uL)
PEG«HByDo.1 Acetone 1000 1000 - - - 0.1 1000 100 1000
PEG<HByDo. Acetone 1000 1000 - - - 0.1 1000 200 1000
PEG<HBySN3801 THF 1000 1000 - - - 0.1 1000 100 1000
PEG<HBySN380.2 THF 1000 1000 - - - 0.1 1000 200 1000
PEGxHByOVPo.1Do.1 Acetone 1000 1000 0.1 1000 100 0.1 1000 100 1000
PEGxHByOVPo.1Do. Acetone 1000 1000 0.1 1000 100 0.1 1000 200 1000
PEGxHByOVPo2Do.1 Acetone 1000 1000 0.2 1000 200 0.1 1000 100 1000
PEGHByOVPo.2Do. Acetone 1000 1000 0.2 1000 200 0.1 1000 200 1000
PEGHByOVPo.2Do.1 Acetone 1000 1000 0.3 1000 300 0.1 1000 100 1000
PEGHByOVPo.3Do. Acetone 1000 1000 0.3 1000 300 0.1 1000 200 1000
PEGHByOVP0.1SN380.1 THF 1000 1000 0.1 1000 100 0.1 1000 100 1000
PEGHByOVP01SN382  THF 1000 1000 0.1 1000 100 0.1 1000 200 1000
PEGHByOVP02SN380:1  THF 1000 1000 0.2 1000 200 0.1 1000 100 1000
PEGHByOVP02SN3802 ~ THF 1000 1000 0.2 1000 200 0.1 1000 200 1000
PEGHByOVP02SN3801  THF 1000 1000 0.3 1000 300 0.1 1000 100 1000
PEGHByOVP03sSN3802 ~ THF 1000 1000 0.3 1000 300 0.1 1000 200 1000

aMicellar solutions were prepared in PBS via the solvent evaporation approach. Stock solutions of all polymers and drugs (D; DOX, GP and PX) were prepared in acetone, with the exception of
SN38, for which stocks solutions of the polymers and SN38 was prepared in THF. HB stands for hydrophobic block and represents either PS, PDL or PLA.
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Table S13: EE% of drugs (DOX, GP, PX and SN38) and OVP (refer to values provided in
brackets) for OVP- and drug-loaded PEGxHBy micelles. All values are reported as the mean

+ S5.D (n = 3). Colour coding is for quick referencing of the EE% values: green > 90.0%; light
green = 80.0 — 89.9%; orange = 70.0 — 79.9%; yellow = 60.0 — 69.9%; red < 60.0%.

DOX (OVP) loading (%)  GP (OVP) loading (%) PX (OVP) loading % SN38 (OVP) loading %
Polymers

DOXo.1 DOXo.2 GPoa GPo2 PXoa PXo2 SN380.1 SN380.2
PEGsPSs 943+04  91.6+04  964+17  938+05  974+07  941+12  169+19 11.7+25

922+16 940+0.7 91.7+14  93.6+07 91414
PEGsP Po. -a -a

GsPSs0VPo1 922+16)
714+15 75.4+1.7 723+33

PEGsPS:OVPo2 (75.3+2.1) (774+1.4) (763+19) )

702+ 1.8 75.5+2.1 72.1+2.1
PEGPS:OVPos  719.09) (703+19)  (59.8+24) (712+3.1) (54.6+25) )
PEGuPS12 981+01  971+05  985+03  97.7+08  969+0.1  955:02 93205 90.5+0.8
PEGuPS2OVPo. 964+1.6  943+02 971405  964+04  968+02  912+24  922+06
1 (932+1.8) (94.8 +0.9) (943+08) (915+13) (937+1.1) (922+15)
PEGuPS2OVPo. 91406 924+1.1  901+06  91.9+09 781+15
2 (935 +1.6) (938+04) (90.2+0.9)
PEG14PS120VPo. 755+1.4 709+44
3 (91.2+0.4) (771+24) (743 +2.8)
PEG1PDL1o 969+05  933+02 98413  959%06  954+08  933+12 93.9+0.9 90.8 +1.2
PEGuWPDL0OV ~ 959+06  921+03  976+13  937+09  935+08
Pos (90.1 + 1.1)
PEGuPDL10OV  93.1+0.8 94.8+0.6 762+ 1.1
Poz (75.7 +2.7)
PEG1PDL1OV 769+12 783+1.1 76528 71515
Pos (799+15) (73.6+2.7) (74.9 +2.3) (736+12) (70.3+2.9)
PEG1PLA1 958+08  91.8+0.6  963+0.6  948+11  961+07  919+1.6  90.1+18
PEGuPLAWOV 932 +0.4 958+34  939+12  952%16  913+11
Pos (94.6 +1.5) (91.1+2.4)
PEG1PLA1OV 90.3+0.9 76.6+0.9
Poz (79.3+0.7) (71.6+1.7)
PEG1PLA1OV 75.3+2.3 75.7 £2.5 722416  70.3+0.9
Pos (789+2.1)  (72.7 +2.6) (722+1.6)  (79.3+0.5) (709 3.1)

2 Due to the very low SN38 EE% for the PEGsPSs micelles in the absence of OVP, no attempts were made to co-encapsulate

SN38 and OVP.
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Figure S24: Characterisation of drug- and OVP-loaded PEGuPSiz micelles. Columns
correspond to the respective drugs indicated at the top. Drug and OVP (a) EE% and (b)
loading (wt%) relative to the initial OVP loading (mg/mg of copolymer) used to prepare
micelles at drug loadings of 0.1 and 0.2 mg/mg of copolymer (as indicated by numbers in
brackets in legends). Symbols represent the experimental data; the (dashed /solid) lines are
guides to the eyes. (c) Drug loading (wt%), (d) drug/OVP mole ratio and (e) micelle Dx (Dn of
blank micelles also shown for comparison) relative to the experimentally determined OVP
loading (wt%) at drug loadings of 0.1 and 0.2 mg/mg of copolymer (as indicated by numbers

in brackets in legends). All data are shown as the mean + SD (n = 3). Symbols represent the

OVP loading (wt%)

OVP loading (wt%)

OVP loading (wt%)

OVP loading (wt%)

experimental data; dashed/dotted/solid lines represent power law fits to the data.
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Figure S25: Characterisation of drug- and OVP-loaded PEGioPLA1w0 micelles. Columns
correspond to the respective drugs indicated at the top. Drug and OVP (a) EE% and (b)
loading (wt%) relative to the initial OVP loading (mg/mg of copolymer) used to prepare
micelles at drug loadings of 0.1 and 0.2 mg/mg of copolymer (as indicated by numbers in
brackets in legends). Symbols represent the experimental data; the (dashed /solid) lines are
guides to the eyes. (c) Drug loading (wt%), (d) drug/OVP mole ratio and (e) micelle Dx (Dn of
blank micelles also shown for comparison) relative to the experimentally determined OVP
loading (wt%) at drug loadings of 0.1 and 0.2 mg/mg of copolymer (as indicated by numbers
in brackets in legends). All data are shown as the mean + SD (n = 3). Symbols represent the

experimental data; dashed/dotted/solid lines represent power law fits to the data.
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Figure S27: Number, volume and intensity PSDs for (a) PEGsPSsDoa and (b) PEGsPSsDo-
micelles, as measured by DLS.
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Figure S28: Number, volume and intensity PSDs for (a) PEGsPSsOVPoiDo1 and (b)
PEGsPSsOVPo.1Do2 micelles, as measured by DLS.
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Figure S29: Number, volume and intensity PSDs for (a) PEGsPSsOVPo:Do: and (b)
PEGsPSsOVPo2Do.2 micelles, as measured by DLS.
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Figure S31: Number, volume and intensity PSDs for (a) PEG14PS12Do.1 and (b) PEG14PS12Do2

micelles, as measured by DLS.
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Figure S32: Number, volume and intensity PSDs for (a) PEGuPS120VPoiDo: and (b)

PEGu14PS120VPo.1Do2 micelles, as measured by DLS.
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Figure S33: Number, volume and intensity PSDs for (a) PEGuPS120VPo2Do1 and (b)
PEG14PS120VPo2Do2 micelles, as measured by DLS.
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Figure S34: Number, volume and intensity PSDs for (a) PEGuPS120VPosDo1 and (b)

PEG14PS120VPosDo2 micelles, as measured by DLS.
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Figure S35: Number, volume and intensity PSDs for (a) PEGuwPDLiwDo1 and (b)
PEG10PDLi10Do.2 micelles, as measured by DLS.
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Figure S36: Number, volume and intensity PSDs for (a) PEG1oPDL10OVPoiDo1 and (b)
PEG10PDL10OVPo1Do2 micelles, as measured by DLS.
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Figure S37: Number, volume and intensity PSDs for (a) PEG1oPDL10OVPo2Do1 and (b)
PEG10PDL10OVPo2Do.2 micelles, as measured by DLS.
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Figure S38: Number, volume and intensity PSDs for (a) PEG1oPDL10OVPosDo1 and (b)
PEG10PDL10OVPosDo2 micelles, as measured by DLS.
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Figure S41: Number, volume and intensity PSDs for (a) PEG1PLA10OVPo2Do1 and (b)
PEG10PLA10OVPo2Do2 micelles, as measured by DLS.
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Figure S42: Number, volume and intensity PSDs for (a) PEG1PLA10OVPosDo1 and (b)
PEG10PLA10OVPosDo2 micelles, as measured by DLS.

52



Table S14: PDI values of OVP- and drug-loaded (DOX, GP, PX and SN38) PEG<HBy micelles. All experiments were conducted in triplicate.

DOX (PDI £+ SD) GP (PDI + SD) PX (PDI + SD) SN38 (PDI £ SD)

Polymers DOXoa DOXo.2 GPoa GPoa PXoa PXo. SN380.1 SN380.2
PEGsPSs 0.14+0.01 0.15+0.02 0.15+0.01 0.17 £ 0.01 0.16 £ 0.01 0.18 £0.02 - -
PEGsPSsOVPo1 0.15+0.02 0.17+0.01 0.16 £0.02 0.17 £ 0.01 0.17 £0.02 0.18 £0.01 - -
PEGsPSsOVPo2 0.17+0.01 0.18+0.02 0.17+0.01 0.18 £ 0.02 0.18 £ 0.02 0.19 £ 0.02 - -
PEGsPSsOVPos 0.20+£0.03 0.28+0.04 0.20+0.02 0.22 +0.02 0.21 +£0.02 0.23 +£0.01 - -
PEG14PS12 0.17+0.01 0.18+0.01 0.16+0.02 0.17 £ 0.02 0.15+0.01 0.17 £ 0.02 0.21+0.01 0.22+0.01
PEG14PS120VPo.1 0.17+0.01 0.18+0.01 0.18+0.01 0.20 £ 0.02 0.17£0.01 0.19 +0.02 0.22+0.01 0.24+0.02
PEG14PS120VPo.2 0.18+0.01 0.19+0.02 0.19+0.01 0.20+0.01 0.18£0.01 0.20+0.02 0.23+0.02 0.27+0.03
PEG14PS120VPo3 0.20£0.01 0.25+0.04 0.21+0.02 0.29 £0.03 0.22+£0.01 0.26 + 0.03 0.28+0.02 0.31+0.04
PEG1oPDL1o 0.13+0.01 0.14+0.02 0.15+0.02 0.16 +0.01 0.16 £ 0.01 0.18 £0.01 0.15+0.02 0.17+0.01

PEG10PDL10OVPo.1 0.15+0.01 0.16+0.01 0.18+0.02 0.20+0.01 0.17+0.01 0.20+0.01 0.17+0.02 0.18+0.02
PEG10PDL10OVPo. 0.17+0.01 0.19+0.01 0.19+0.04 0.22+0.02 0.19+0.02 0.22+0.02 0.19+0.01 0.21+0.03
PEG10PDL10OVPo3 0.19+£0.01 0.21+£0.02 0.22+0.02 0.24+£0.02 0.21+0.02 0.23+0.02 0.21+0.01 0.23+0.02
PEG1uPLA1w 0.14+0.01 0.17+0.02 0.13+0.01 0.15+0.01 0.14 +0.02 0.17 £0.02 0.17+0.02 0.19+0.03
PEG10PLA10OVPo1 0.15+0.01 0.17+0.01 0.14+0.01 0.15+0.01 0.18 £ 0.01 0.21+0.01 0.20+0.02 0.23+0.02
PEG10PLA10OVPo.2 0.18+0.02 0.19+0.01 0.16+0.01 0.18 £ 0.01 0.20+0.04 0.23+0.03 024+0.01 0.27+0.01
PEG10PLA10OVPo3 0.19+£0.02 0.22+0.04 0.19+0.01 0.21+0.01 0.22+0.01 0.25+0.02 026+0.01 0.33+0.02
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Figure S43: (a—d) Dnmeo and (e-h) percentage increase in Do relative to blank micelles at
100% drug (DOX, GP, SN38 and PX) EE% as a function of drug loading (0, 0.1 and 0.2
mg/mg of copolymer) for PEGHBy micelles. Only symbols represent the experimental data;
the dashed lines are guides to the eyes. Do were analysed by assuming micelles are 100%
loaded by drugs (DOX, GP, SN38 and PX) with or without OVP that extensively used for
modelling purposes to visualize loading-dependent trends with an assumption of 100% EE
that serves only as a comparative reference and does not imply complete OVP
incorporation.
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Table S15: Do and percentage increase in Duue relative to blank micelles at 100% drug
(DOX, GP, SN38 and PX) EE% as a function drug loading (0, 0.1 and 0.2 mg/mg of
copolymer) for PEGHBy micelles.

PEG:sPSs PEG1PS12 PEG10PDL1o PEG10PLA1w0

Drug and

. Dh, theo® Dh, theo b Dh/ theo Dh/ theo Dh,thfa Dh, theo Dh, theo Dh, theo
loading

(mm) (%) mm) (%) (@mm) (%) (nm) (%)

Blank 25 0 62 0 35 0 50 0
DOXo.1 29 15 65 5 37 7 57 15
DOXo.2 33 30 68 10 40 14 62 23
GPoa 30 21 68 11 39 13 58 15
GPoz2 35 39 73 19 40 16 62 23
PXoa 34 34 69 12 41 17 62 23
PXo.2 37 49 77 24 43 24 65 29
SN380.1 - - 71 16 42 21 61 21
SN380.2 - - 80 29 44 25 63 27

2 Ditheo represents theoretical hydrodynamic diameter of the micelles at a drug EE% of 100%, calculated relative to
the experimentally determined Di of the blank micelles and drug-loaded micelles determined from DLS number
PSDs. ® Percentage increase in Do Of the drug-loaded micelles relative to the Dr of the blank micelles.
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Table S16: Concentration and volume of stock solutions combined to prepare micelle solutions in PBS for the drug (DOX, GP, PX and SN38)
release studies for blank and OVP-loaded (0.1, 0.2 and 0.3 mg/mg of copolymer) PEGHBy micelles.

Conc. of Volume of Volume of  Volume of
Solvent used OVP mass  Conc. of Volume of  Drugmass Conc. of
. copolymer  copolymer . ; drug PBS added
Micelle for copolymer, tock tock fraction OVPstock  OVPstock  fraction drug stock tock (10 mM
stoc stoc stoc mM,
composition? OVP and drug . . (mg/mg of  solution solution (mg/mg of  solution .
tock soluti solution solution ) ) (mg/L) (uL) ) ) (mg/L) solution pH7.4)
stock solutions copolymer) (m copolymer) (m
(mgl)  (uL) POy & " POy & added (uL) _(uL)
PEG-HByDo.1 Acetone 1000 6000 - - - 0.1 1000 600 6000
PEGxHBySN380.1 THF 1000 6000 - - - 0.1 1000 600 6000
PEGxHByOVP0.1Do.1 Acetone 1000 6000 0.1 1000 600 0.1 1000 600 6000
PEGxHByOVPo:2Do1 Acetone 1000 6000 0.2 1000 1200 0.1 1000 600 6000
PEGxHByOVPo.3Do.1 Acetone 1000 6000 0.3 1000 1800 0.1 1000 600 6000
PEGHByOVP01SN38u1 ~ THF 1000 6000 0.1 1000 600 0.1 1000 600 6000
PEGxHByOVP02SN380:1  THF 1000 6000 0.2 1000 1200 0.1 1000 600 6000
PEGHByOVP03sSN38u1  THF 1000 6000 0.3 1000 1800 0.1 1000 600 6000

2 Micellar solutions were prepared in PBS via the solvent evaporation approach. Stock solutions of all polymers and drugs (D; DOX, GP and PX) were prepared in acetone, however, for SN38, stocks
of polymers and SN38 was prepared in THF. HB stands for hydrophobic block and represents PS, PDL and PLA.
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Figure S44: Summary of drug release profiles for different copolymer micelles with and
without OVP. In vitro dialysis assay showing the cumulative release of DOX, GP, PX and
SN38 (all 0.1 mg/mg of copolymer) from free drug solutions and PEG«HBy micelles with
various OVP loadings (0, 0.1, 0.2 and 0.3 mg/mg of copolymer) against PBS (pH 7.4) for the
first 2 h, followed by acetate buffer (pH 4.5) for 7 h; experiments were conducted at 22 + 1 °C
and the drug release was measured via UV-vis spectrophotometry (DOX, GP and SN38) or
HPLC (PX). Data are shown as the average cumulative release (%) + SD (n = 3). Only

symbols represent the experimental data; the dashed lines are guides to the eyes.
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Figure S45: pH-dependent drug release from PEG14PSi: micelles. Rows correspond to the
respective drugs indicated on the left-hand side. (a) In vitro dialysis assay showing the
cumulative release of drugs (all 0.1 mg/mg of copolymer) from free drug solutions and
micelles with various OVP loadings (0, 0.1, 0.2 and 0.3 mg/mg of copolymer) against PBS
(pH 7.4) for several hours (-2 to 0 h), followed by acetate buffer (pH 4.5) for 7 h (0 to 7 h) at
22 +1 °C. Data are shown as the average cumulative release (%) + SD (n = 3). Only symbols
represent the experimental data; the dashed lines are guides to the eyes. Release of the drugs
at pH 4.5 after 2 and 7 h was analysed with respect to the initial OVP loading (0, 0.1, 0.2 and
0.3 mg/mg of copolymer) as (b) the mole amount of drug released, (c) the percentage

increase in drug release relative to micelles without OVP, and (¢) the amount of drug
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Figure S46: pH-dependent drug release from PEG1oPLA10 micelles. Rows correspond to the
respective drugs indicated on the left-hand side. (a) In vitro dialysis assay showing the
cumulative release of drugs (all 0.1 mg/mg of copolymer) from free drug solutions and
micelles with various OVP loadings (0, 0.1, 0.2 and 0.3 mg/mg of copolymer) against PBS
(pH 7.4) for several hours (-2 to 0 h), followed by acetate buffer (pH 4.5) for 7 h (0 to 7 h) at
22 +1 °C. Data are shown as the average cumulative release (%) + SD (n = 3). Only symbols
represent the experimental data; the dashed lines are guides to the eyes. Release of the drugs
at pH 4.5 after 2 and 7 h was analysed with respect to the OVP loading (0, 0.1, 0.2 and 0.3
mg/mg of copolymer) as (b) the mole amount of drug released, (c) the percentage increase in
drug release relative to micelles without OVP, and (c) the amount of drug released relative
to the amount of OVP loaded (nmol/nmol).
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Table S17: Model fitting for the prediction of release behaviour for the release of free drug (DOX, GP, PX and SN38: equivalent to 0.1 mg/mg of
copolymer) across the dialysis membrane (MWCO = 100 kDa).

Release models, exponents and goodness-of-fit

Drug First order Higuchi Korsmeyer-Peppas

R? MSE MSC R? MSE MSC n R? MSE MSC
DOXo1 0.99 5.65 4.66 0.95 43.04 2.63 0.49 0.95 45.26 2.53
GPo1 1.00 3.98 4.96 0.98 15.47 3.60 0.53 0.98 14.92 3.59
PXo1 0.99 6.73 4.52 0.97 24.02 3.25 0.57 0.98 19.28 3.42
SN38o.1 1.00 1.79 5.75 0.97 24.54 3.14 0.51 0.97 25.80 3.04

2 All modelling was conducted using the DDSolver plugin for excel [5]. For each model, the coefficient of determination (R?), mean square error (MSE) and model selection
criterion (MSC) were calculated to determine the goodness-of-fit, and therefore, the most appropriate model for describing the release behaviour. An R? value closer to 1
indicates a closer correlation between the response values and the predicted response values. A MSE value closer to 0 indicates a closer correlation between the response
values and the predicted response values. The MSC is a modified reciprocal form of the Akaike information criterion (AIC), which is normalized to be independent of the
scaling of the data points. A larger MSC indicates a closer correlation between the response values and the predicted response values. The MSC was used to determine the best
model fit to the release curves for each sample, as shown by the green color coding. Dark blue color coding for the release exponent corresponds to anomalous non-Fickian
diffusion (0.45<n<0.85) [6,7].
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Table S18: Model fitting for the prediction of release behaviour for the release of drugs (DOX, GP, PX and SN38: 0.1 mg/mg of copolymer)

from blank and OVP-loaded (0.1, 0.2 and 0.3 mg/mg of copolymer) PEGHBy micelles in PBS (pH 7.4) and acetate buffer (pH 4.5).

Release models, exponents and goodness-of-fit

Doxorubicin (DOX)
First order Higuchi Korsmeyer-Peppas

R2 MSE MSC R MSE MSC n R? MSE MSC
Sample 74 45 74 45 74 45 |74 45 74 4.5 74 45 |74 45 74 45 74 45 74 45
pH
PEGsPSs 098 095 049 139 333 252|084 096 499 108 102 278|118 0.69 100 100 001 0.12 6.84 4.93
PEGsPSsP 0.89 9.65 1.83 0.97 2.83 3.06 0.57 0.98 2.03 3.44
PEGsPSsOVPos 099 094 129 10.02 353 232|086 098 1419 373 113 331|111 060 100 099 032 166 4.8 4.06
PEGuPS12 099 090 320 276 0.07 182|096 095 023 121 206 264|079 097 063 097 000 072 732 3.11
PEG14PS12P 0.96 1.97 2.98 0.91 4.73 2.11 0.77 0.97 1.38 3.29
PEG14PS5120VPo.1 0.99 0.89 333 2326 010 176|092 094 055 12.82 1.58 0.88 094 056 094 0.10 1250 3.22 2.36
PEG1PS120VPo2 099 097 4.00 11.56 021 3.05|087 097 352 1257 118 296 |1.09 098 059 098 0.11 8.69 450 3.27
PEG1PS120VPos 099 096 339 1711 0.83 260|096 098 274 957 219 0.76 098 055 098 0.08 856 558 3.23
PEG10PDLio 099 097 008 089 403 295|094 09 073 137 178 252|085 073 1.00 1.00 0.02 0.10 514 5.08
PEGuPDLio® 0.96 2.57 2.77 0.96 2.51 2.79 0.69 0.99 0.34 4.75
PEG10PDL10OVPo1 092 098 121 274 139 357|098 095 034 742 265 257|061 072 098 099 028 075 275 4.1
PEG10PDL10OVPo2 096 099 136 6.17 199 394|097 097 093 1687 236 294|068 061 099 098 043 1021 3.01 3.38
PEG10PDL10OVPos 097 099 174 8.03 231 3.84 |09 098 184 1354 225 3.32|0.70 052 099 098 0.69 14.15 3.12 3.21
PEG1wPLA10 093 096 058 084 191 293|074 095 208 130 064 250|152 073 097 100 021 0.11 281 4.92
PEGuPLA1w" 0.98 1.25 3.55 091 4.58 2.15 0.79 0.99 0.80 3.85
PEGw0PLA10OVPo1 098 095 027 838 310 248|084 09 224 627 099 277|121 064 099 098 011 3.09 3.93 3.42
PEG10PLA10OVPo2 1.00 090 0.08 30.86 525 177|092 096 3.06 1166 154 2.75]093 051 1.00 096 0.08 1247 5.08 2.62
PEG10PLA10OVPos 1.00 091 022 37.83 1.82 1093 096 360 1566 173 270|086 047 1.00 096 0.18 1621 4.60 2.61

Table continued on next page
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Gossypol (GP)

First order Higuchi Korsmeyer-Peppas
R? MSE MSC R? MSE MSC n R? MSE MSC

74 45 74 4.5 74 45 | 74 45 74 4.5 74 45 |74 45 74 45 74 4.5 74 45
Sample pH
PEGsPSs 099 091 018 285 434 194|093 096 243 118 174 282|086 0.63 099 098 0.12 056 4.63 3.50
PEGsPSsP 0.86 13.45 1.56 0.98 1.90 0.54 0.98 1.73 3.56
PEGsPSsOVPos 099 0.88 042 1515 432 156|089 098 854 264 131 3.85|099 054 099 098 043 239 418 3.35
PEGuPS12 094 0.67 043 417 172 049|097 097 021 033 243 102|066 046 098 098 011 031 294 3.02
PEGuPS12b 0.84 5.56 1.45 0.96 1.58 2.72 0.58 0.96 1.36 2.81
PEG14PS120VPou 1.00 056 0.00 39.21 850 0.12]09 091 201 780 143 173|098 0.38 1.00 094 000 530 9.24 2.06
PEGuPS20VPo2 098 0.71 066 73.04 3.12 053|096 091 190 2139 206 1.76|0.77 038 099 094 023 1493 4.08 2.06
PEGuPS20VPos 099 0.83 072 6584 359 1.05|095 094 357 2290 199 211079 039 1.00 096 032 1471 430 249
PEG10PDLio 099 093 012 116 375 221|094 095 082 083 184 254|083 068 100 098 003 029 4.89 3.54
PEG10PDLio® 0.88 5.49 1.68 0.99 0.95 3.44 0.58 0.99 0.57 3.91
PEG10PDL10OVPo1 099 096 028 4.89 350 290|095 094 136 792 192 242|081 0.70 1.00 098 0.09 277 450 3.41
PEG10PDL10OVPo2 097 096 086 11.16 257 281|096 095 134 1561 213 253|074 0.62 099 096 034 1380 3.39 2.66
PEG10PDL10OVPos 099 096 044 22.03 360 271|095 095 233 2748 193 249|081 054 1.00 095 0.18 2844 4.40 239
PEG10PLA10 097 098 016 030 264 349|095 093 031 104 201 2261|077 079 099 100 0.06 004 349 5.53
PEG1oPLA1® 0.95 1.42 2.74 0.96 1.33 2.80 0.70 1.00 0.07 5.65
PEG10PLA10OVPox 1.00 094 0.02 861 544 229|092 095 094 6.67 159 255|092 064 100 097 001 393 6.15 3.02
PEG10PLA10OVPo2 1.00 097 0.08 841 462 319|094 095 144 1635 177 256|086 0.65 1.00 0.97 0.00 8.66 7.85
PEG10PLA10OVPes 098 098 079 11.76 285 3.26 |0.97 095 134 2287 231 260|074 061 1.00 096 0.08 17.19 5.08 2.83

Table continued on next page
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Paclitaxel (PX)

First order Higuchi Korsmeyer-Peppas

R? MSE MSC R MSE MSC n R? MSE MSC
Sample 74 45 74 45 74 45 |74 45 74 4.5 74 45 |74 45 74 45 74 45 74 45
pH
PEGu4PS12 099 097 001 086 413 312|086 091 018 243 1.10 208|115 0.78 1.00 098 0.00 050 6.50 3.59
PEGuPS12b 0.98 1.06 3.48 0.81 8.28 1.42 1.06 0.98 0.97 3.52
PEGuPS20VPo1r 099 099 004 130 382 462|085 086 066 2535 1.06 1.65|118 097 1.00 100 0.00 091 710 4.92
PEG14PS120VPo2 1.00 099 0.03 344 524 4.38|088 089 160 4213 126 187 |1.06 0.86 1.00 099 000 523 9.96 3.90
PEG14PS120VPo3 1.00 099 0.03 436 593 446|090 093 291 3952 135 226 |1.01 0.73 1.00 098 000 1277 8.44 3.33
PEG10PDL1o 099 094 0.07 139 3.83 230|085 09 108 080 1.08 285|116 0.67 100 099 001 0.14 591 455
PEGuPDLio" 0.96 1.86 2.97 0.93 3.46 2.35 0.74 0.98 0.80 3.77
PEG1oPDL10OVPo1 1.00 093 0.05 8.02 458 224|089 095 140 554 132 261|100 064 099 097 007 320 417 3.10
PEG1oPDL10OVPo2 099 099 027 312 364 416|094 094 172 1688 177 247|084 071 099 099 0.18 396 3.90 3.86
PEG1oPDL10OVPos 099 1.00 054 197 350 505|095 092 246 3500 197 217|080 0.77 1.00 099 021 641 4.34 381
PEGi0PLA10 099 065 015 629 388 045|085 096 239 079 1.09 251|115 045 100 096 000 0.80 7.90
PEGioPLA10? 0.83 10.57 1.41 0.94 3.94 2.39 0.57 0.94 3.73 2.40
PEG1oPLA10OVPo1 098 081 044 1784 279 1.11|09 097 078 3.08 223 287|075 051 100 096 006 331 471 273
PEG1oPLA10OVPo2 1.00 094 0.14 1425 482 231|090 096 420 864 142 281|096 0.60 099 097 023 640 4.23 3.05
PEG10PLA10OVPos 1.00 097 033 11.80 4.45 290|091 096 642 1221 148 286|093 0.60 099 098 056 8.08 3.81 3.22

Table continued on next page
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7-Ethyl-10-hydroxycamptothecin (SN38)

First order Higuchi Korsmeyer-Peppas

R? MSE MSC R2 MSE MSC n R? MSE MSC
Sample 74 45 74 45 74 45 |74 45 74 4.5 74 45 |74 45 74 45 74 45 74 45
pH
PEGu4PS12 099 099 013 022 356 458|095 091 071 270 189 207|082 083 1.00 1.00 0.03 003 4.80 6.50
PEGuPS12b 0.97 1.74 3.27 0.95 3.17 2.67 0.72 1.00 0.06 6.52
PEGuPS20VPo1r 097 096 073 3.05 235 293|096 092 080 655 226 217|072 074 099 098 021 208 3.48 3.26
PEGuPS20VPo2 098 097 059 958 291 295|096 094 132 1645 210 241|076 066 099 097 018 879 3.96 298
PEGuPS20OVPos 098 092 087 2681 3.14 204|096 096 251 13.17 208 2.75|0.77 053 099 096 032 13.64 4.01
PEG10PDLio 099 099 023 022 330 42109 092 08 179 195 211|080 082 1.00 1.00 0.07 003 4.39 6.32
PEGuPDLio® 091 4.79 2.02 0.98 0.93 3.66 0.61 1.00 0.14 5.52
PEG10PDL10OVPo1 098 098 056 172 287 350|095 094 129 529 204 238|077 075 099 099 022 059 3.69 4.52
PEG10PDL10OVPo2 098 099 097 134 295 492|095 090 276 2664 190 193|078 085 099 099 069 291 3.18 4.08
PEG10PDL10OVPos 098 099 174 441 281 4.01|096 094 3.06 2119 225 244|073 0.70 099 098 064 728 3.70 3.45
PEGi0PLA10 1.00 098 003 070 496 345|088 094 117 196 122 241 |1.07 076 1.00 1.00 0.01 0.02 6.46 7.07
PEGioPLA10? 0.99 1.00 3.92 0.92 5.19 2.27 0.78 0.99 0.40 4.79
PEG1oPLA10OVPo1 099 097 021 289 343 301|095 09 088 385 200 273|080 069 100 100 0.02 038 550 4.99
PEG1oPLA10OVPo2 099 099 027 243 4.09 416|093 094 3.05 13.00 1.68 249|087 072 099 099 028 189 394 4.36
PEG1oPLA10OVPos 1.00 1.00 032 150 4.39 499|093 094 466 1872 172 247|086 0.72 099 099 036 279 418

2 All modelling was conducted using the DDSolver plugin for excel [5]. For each model, the coefficient of determination (R?), mean square error (MSE) and model selection
criterion (MSC) were calculated to determine the goodness-of-fit, and therefore, the most appropriate model for describing the release behaviour. An R? value closer to 1
indicates a closer correlation between the response values and the predicted response values. A MSE value closer to 0 indicates a closer correlation between the response
values and the predicted response values. The MSC is a modified reciprocal form of the Akaike information criterion (AIC), which is normalized to be independent of the
scaling of the data points. A larger MSC indicates a closer correlation between the response values and the predicted response values. The MSC was used to determine the best
model fit to the release curves for each sample, as shown by the green color coding; alternative models that gave a MSC value within 0.1 unit of the best fit are shown with
light green color coding. Light blue, dark blue and purple color coding for the release exponent corresponds to Fickian diffusion (n < 0.45), anomalous non-Fickian diffusion
(0.45<n<0.85) and Case I/super case II transport (n>0.85) from a polymer matrix between cylindrical and spherical morphologies [6,7]. ®Modelling was conducted across release

curve regardless of pH.
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Figure S47: First derivative release curves for (a) DOX, (b) GP, (¢) PX and (d) SN38 (all 0.1
mg/mg of copolymer) for free drug solutions and PEGuPS:2 micelles with various OVP
loadings (0, 0.1, 0.2 and 0.3 mg/mg of copolymer), calculated from in vitro release studies
against PBS (10 mM, pH 7.4) for the first 2 h, followed by acetate buffer (10 mM, pH 4.5) for
7 h. Only symbols represent the experimental data; the dashed lines are guides to the eyes.
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Figure S48: First derivative release curves for (a) DOX, (b) GP, (¢) PX and (d) SN38 (all 0.1
mg/mg of copolymer) for free drug solutions and PEGwPDLio micelles with various OVP
loadings (0, 0.1, 0.2 and 0.3 mg/mg of copolymer), calculated from in vitro release studies
against PBS (10 mM, pH 7.4) for the first 2 h, followed by acetate buffer (10 mM, pH 4.5) for
7 h. Only symbols represent the experimental data; the dashed lines are guides to the eyes.
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Figure S49: First derivative release curves for (a) DOX, (b) GP, (¢) PX and (d) SN38 (all 0.1
mg/mg of copolymer) for free drug solutions and PEGwPLA1 micelles with various OVP
loadings (0, 0.1, 0.2 and 0.3 mg/mg of copolymer), calculated from in vitro release studies
against PBS (10 mM, pH 7.4) for the first 2 h, followed by acetate buffer (10 mM, pH 4.5) for
7 h. Only symbols represent the experimental data; the dashed lines are guides to the eyes.
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Table S19: Drug loading and release from drug- and OVP-loaded micelles, for different drugs with a constant drug loading of 0.1 mg/mg of

polymer.
Copolymer Drug Loading (wt%)? Total drug release at pH 4.5 (%)®
DOX GP PX SN38 DOX GP PX SN38

PEGsPSs 8.6+0.1 8.8+0.2 8.9+0.1 1.7+0.2 192+1.2 16.9+1.6 - -
PEGsPSsOVPo.1 84+0.2 8.6+0.1 8.6+0.1 - - - - -
PEGsPSsOVPo. 74+0.2 7.6+0.5 74+0.1 - - - - -
PEGsPSs0OVPos 6.6+0.2 70+0.2 6.7+0.2 - 384+29 352+21 --- ---
PEGu14PS12 8.9+0.1 9.0+0.1 8.8+0.1 85+0.1 10.1+2.3 13.3+4.2 13.1+22 19.2+24
PEG14PS120VPou1 8.8+0.2 8.9+0.1 8.8+0.1 84+0.1 37.7+22 325+44  36.1+38  29.8+24
PEG14PS120VPo2 84+0.1 85+0.1 8.4+0.1 76+0.1 541+37  574+39  533+45 61.1+6.8
PEG14PS120VPos 82+0.2 82+0.1 76+0.1 7.0+0.1 66.4+4.0 744+42 69.2+7.8 77.7+9.6
PEG10PDL1o 8.8+0.1 9.0+0.1 8.7+0.1 8.6+0.1 82+23 123+17 81+25 15.8+3.6
PEG10PDL10OVPo.1 8.8+0.1 89+0.1 8.6+0.1 8.1+0.1 302+22 35.7+6.1 251+42  321+45
PEG10PDL10OVPo. 85+0.1 8.7+0.1 81+03 76+0.1 60.5+3.4 546+72  448+36  583+63
PEG10PDL10OVPos 7.6+0.1 7.8+0.1 7.7+0.1 6.7+0.1 76.4+4.0 825+88  544+45 80.4 6.8
PEG10PLA10 8.7+0.1 8.8+0.1 8.8+0.1 83+0.2 9.1+22 129+23 3.4+25 121+1.9
PEG10PLA10OVPou 85+0.1 87+0.3 8.7+0.2 82+0.2 31.8+2.0 35.8+25 194+39  221+33
PEG10PLA10OVPo. 82+0.2 8.3+0.1 8.1+0.1 76+0.1 451+54 602+38  33.7+40  37.6+57
PEG10PLA10OVPos 75+0.2 7.7+0.3 74+02 6.6 0.1 59.1+6.2 79.7+5.1 439+64  504+63

2 Drug loading calculated from measured EE%.  Total drug release at pH 4.5 over 7 h excluding any release observed at pH 7.4.
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Figure S50: In vitro (a,c) DOX and GP (0.1 mg/mg of copolymer) release profiles,

respectively, and (b,d)

first

derivative

release

curves,

for free DOX/GP, and

PEGsPSsDOXo.1/PEGsPSsGPo1 and PEGsPSsOVPosDOXo.1/PEGsPSsOVPosGPo1 micelles in PBS
(pH 7.4) and acetate buffer (pH 4.5) with or without 0.5% tween 20 (in case of GP) at ambient
temperature. Data are shown as the average cumulative release (%) + SD. Only symbols

represent the experimental data; the dashed lines are guides to the eyes.
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Figure S51: (a) In vitro percentage metabolic activity of SKOV-3 cells relative to negative
controls (untreated cells) when treated with PEG14PS12 micelles formulations and free drugs
at various doses, following incubation for 48 h; treatment group concentrations refer to the
micelle (31.3-500 pg/mL) and drug concentrations (3.13-50.0 ug/mL) if present. Data are
shown as the mean metabolic activity (%) + SD (n = 3); NS, * ** and *** represent not
significant (p 2 0.05), p <0.05, p <0.01 and p < 0.001, respectively. (b) Percentage reduction in
metabolic activity of OVP- and drug-loaded micelles relative to blank PEG14sPSi2 micelles. (c)
Fold change in reduction of metabolic activity of drug-loaded PEGuPS120VP: micelles
relative to drug-loaded PEG1PS12 micelles following subtraction of any reduction associated
with OVP.
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Figure S52: (a) In vitro percentage metabolic activity of ES-2 (left) and PC-3 cells (right)
relative to negative controls (untreated cells) when treated with PEGuPS:2 micelles
formulations and free DOX at various doses, following incubation for 48 h; treatment group
concentrations refer to the micelle (31.3-500 pg/mL) and DOX concentrations (3.13-50.0
pg/mL) if present. Data are shown as the mean metabolic activity (%) + SD (n = 3); NS, *, **
and *** represent not significant (p > 0.05), p < 0.05, p < 0.01 and p < 0.001, respectively. (b)
Percentage reduction in metabolic activity of OVP- and DOX-loaded micelles relative to
blank PEG14PSi2 micelles. (¢) Fold change in reduction of metabolic activity of DOX-loaded
PEG14PS120VP: micelles relative to drug-loaded PEG1sPSi2 micelles following subtraction of

any reduction associated with OVP.
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Figure S53: (a) In vitro percentage metabolic activity of ES-2 (left) and PC-3 cells (right)
relative to negative controls (untreated cells) when treated with PEGuPS:2 micelles
formulations and free SN38 at various doses, following incubation for 48 h; treatment group
concentrations refer to the micelle (31.3-500 pg/mL) and SN38 concentrations (3.13-50.0
pg/mL) if present. Data are shown as the mean metabolic activity (%) + SD (n = 3); NS, *, **
and *** represent not significant (p > 0.05), p < 0.05, p < 0.01 and p < 0.001, respectively. (b)
Percentage reduction in metabolic activity of OVP- and SN38-loaded micelles relative to
blank PEG14PS12 micelles. (c) Fold change in reduction of metabolic activity of SN38-loaded
PEG1sPS120VP: micelles relative to drug-loaded PEG1sPSi2 micelles following subtraction of
any reduction associated with OVP.
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