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Figure S1: Overlaid UV spectra of PTX, Copper oxide and PTX-Cu NCP.
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Figure S2: Zeta potential of PTX-Cu NCP.
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Figure S3: UV spectra of BSA in absence and presence of PTX-Cu NCP at different concentrations 2.81 × 10-6M to 1.41 × 10-5M.
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Figure S4: Fluorescence spectra of BSA in absence and presence of PTX-Cu NCP at 293K for different concentrations [1-5 (2.81 × 10-6M to 1.41 × 10-5M)].
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Figure S5: Fluorescence spectra of BSA in absence and presence of PTX-Cu NCP at 298K for different concentrations [1-5 (2.81 × 10-6M to 1.41 × 10-5M)].
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Figure S6: Fluorescence spectra of BSA in absence and presence of PTX-Cu NCP at 310K for different concentrations [1-5 (2.81 × 10-6M to 1.41 × 10-5M)].
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Figure S7: The Stern Volmer plot for binding of BSA to PTX-Cu NCP at three different temperatures (293K, 298K, 310K).
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Figure S8: Double logarithmic plot for binding of BSA to PTX-Cu NCP at three different temperatures (293K, 298K, and 310K).
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Figure S9: Vant-Hoffs plot for binding of BSA to PTX-Cu NCP.
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Figure S10: CD spectra of BSA in absence and presence of PTX-Cu NCP for different concentrations [1-5 (2.81 × 10-6M to 1.41 × 10-5M)].
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Figure S11: Antioxidant activity of PTX-Cu NCP.
Tables
Table S1: Comparative solubility study of PTX-Cu NCP with PTX.

	Media
	PTX (mg/ml)
	PTX-Cu NCP (mg/ml)

	pH 1.2
	0.07
	0.26

	pH 4.5
	0.54
	2.04

	pH 6.8
	4.02
	15.25

	pH 7.2
	5.51
	18.22

	Water (J)
	0.05
	1.2

	MeOH (K)
	24.11
	49.83

	EtOH (L)
	23.67
	49.27

	ACN (M)
	23.39
	49.41

	DMSO (N)
	24.39
	49.89

	J:K
	11.06
	26.52

	J:L
	11.57
	27.91

	J:M
	10.28
	26.13

	J:N
	10.62
	28.17


Table S2: Comparative drug release study of PTX-Cu NCP with PTX.

	Time (mins)
	PTX
	PTX-Cu NCP

	30
	1.11
	5.24

	60
	1.72
	7.66

	90
	2.35
	9.55

	120
	3.68
	13.23

	150
	5.23
	16.11

	180
	7.55
	18.63

	240
	8.15
	22.31

	300
	9.44
	25.47

	360
	9.98
	27.89

	420
	10.11
	30.98

	480
	10.56
	32.33

	540
	11.54
	36.13

	600
	12.23
	40.79

	660
	13.89
	48.65

	720
	15.13
	57.87

	780
	17.26
	64.88

	840
	20.56
	70.64

	900
	25.69
	75.79

	960
	32.56
	80.54

	1020
	39.78
	85.65

	1080
	45.85
	88.12

	1140
	52.66
	90.16

	1200
	60.32
	93.33

	1260
	66.44
	95.56

	1320
	79.22
	97.87

	1380
	86.33
	99.11

	1440
	93.14
	99.56


Table S3: Binding parameters of PTX-Cu NCP with BSA at different temperatures.

	T (K)
	Ksv (M-1)
	Kq (M-1s-1)
	K (LM-1)
	n

	293
	5.85 × 103
	5.85 × 1011
	9.59 × 102
	0.830

	298
	4.50 × 103
	4.50 × 1011
	4.76 × 102
	0.794

	310
	3.36 × 103
	3.36 × 1011
	2.89 × 102
	0.769


Table S4: Thermodynamic parameters of PTX-Cu NCP-BSA interaction.

	Temperature (K)
	∆H° (KJmol-1)
	∆S° (Jmol-1K-1)
	∆G° (10 KJmol-1)

	293
	
	
	-16.37

	298
	-49.52
	-113.14
	-15.80

	310
	
	
	-14.44


Table S5: The change in % of α-helix of BSA upon interaction with PTX-Cu NCP.

	BSA
	MRE at 208 nm (deg cm2 dmol-1)
	MRE at 222 nm (deg cm2 dmol-1)
	(-Helix (%) at 208 nm
	(-Helix (%) at 222 nm

	1
	-22545.01
	-20738.54
	63.95
	53.75

	2
	-22349.09
	-20554.79
	63.27
	53.20

	3
	-21550.38
	-20057.33
	60.52
	51.69

	4
	-21384.62
	-19633.97
	59.95
	50.41

	5
	-20827.01
	-19411.68
	58.02
	49.73

	6
	-20646.16
	-18965.87
	57.40
	48.38


Table S6: Antioxidant activity of PTX-Cu NCP with respect to Ascorbic acid.

	Concentration

(µg/ml)
	Radical Scavanging activity (%)

	
	Ascorbic acid
	PTX-Cu NCP

	5
	99.55
	63.43

	10
	99.58
	71.08

	15
	99.81
	78.24

	20
	99.83
	82.09

	25
	99.83
	89.27


Cell viability

The human breast cancer cell line MCF-7 and COLO-205 was propagated in RPMI1640 medium containing 10% fetal bovine serum and 2 mM L-glutamine at 37 °C humidified atmosphere of 5% CO2 in air.

SRB Assay

Sulphorhodamine B (SRB) based in vitro cytotoxicity assay was performed to compare anti-tumor effects of PTX, PTX-Cu NCP and ADR against MCF-7 cell line and COLO-205 cell line individually. MCF-7 and COLO-205 cells in logarithmic phase were dispensed into 96 well micro titer plates in 90 µl at plating densities of 5 × 103 cells/well. Different concentrations of PTX, PTX-Cu NCP solutions and Adriyamycin (positive control drug) viz. 10 μg/ml, 20 μg/ml, 40 μg/ml and 80 μg/ml were prepared by serial dilution of stock solution. MCF-7 cells and COLO-205 cells were grown in plates for 24 hours and then compounds were added at different dilutions. Cultures were further incubated at standard conditions for 48 hours and assay was terminated by the addition of cold TCA. Cells were fixed in situ by the gentle addition of 50 µl of cold 30% (w/v) TCA (final concentration, 10% TCA) and incubated for 60 min at 4 °C. The supernatant was discarded. The plates were washed five times with double distilled water and dried in air.

SRB staining

SRB solution (50 µl) at 0.4% (w/v) in 1 % acetic acid was added to each of the wells, and plates were incubated for 20 minutes at room temperature. After staining, unbound dye was recovered and the residual dye was removed by washing five times with 1% acetic acid. The plates were air dried. Bound stain was subsequently eluted with 10 mm trizma base, and the absorbance was recorded using an ELISA plate reader at a wavelength of 540 nm with 690 nm as a reference wavelength.

Table S7: Human Breast Cancer activity of PTX, PTX-Cu NCP and ADR.

	
	Human Breast Cancer Cell Line MCF-7

	
	% Control Growth

	
	Drug Concentrations (μg/ml)

	
	Experiment 1
	Experiment 2

	Conc (μg/ml)
	10
	20
	40
	80
	10
	20
	40
	80

	PTX
	20.0
	20.9
	14.6
	-22.5
	12.0
	10.4
	6.2
	9.6

	PTX-Cu NCP
	-34.3
	-40.0
	-43.9
	-21.9
	-22.0
	-36.2
	-37.3
	-33.6

	ADR
	-20.6
	-27.9
	-41.5
	-44.9
	-26.3
	-35.5
	-43.9
	-42.9

	
	Experiment 3
	Average Values

	Conc (μg/ml)
	10
	20
	40
	80
	10
	20
	40
	80

	PTX
	29.3
	12.9
	6.3
	5.4
	20.4 +
8.7
	14.7 +
5.5
	9.0 +
4.8
	-2.5 +
17.4

	PTX-Cu NCP
	-36.7
	-49.2
	-61.6
	-51.5
	-31.0 +
7.9
	-41.8 +
6.7
	-47.6 +
12.6
	-35.7 +
14.9

	ADR
	-15.1
	-20.9
	-34.3
	-52.5
	-20.7 +
5.6
	-28.1 +
7.3
	-39.9 +
5.0
	-46.8 +
5.1


Table S8: Human Colon Cancer activity of PTX, PTX-Cu NCP and ADR.

	
	Human Breast Colon Cancer Cell Line COLO-205

	
	% Control Growth

	
	Drug Concentrations (μg/ml)

	
	Experiment 1
	Experiment 2

	Conc (μg/ml)
	10
	20
	40
	80
	10
	20
	40
	80

	PTX
	28.4
	22.0
	14.5
	17.5
	30.0
	19.8
	19.6
	16.6

	PTX-Cu NCP
	26.2
	17.7
	12.5
	11.6
	26.6
	23.3
	15.4
	10.3

	ADR
	29.9
	13.2
	15.9
	25.3
	29.8
	17.6
	21.5
	8.0

	
	Experiment 3
	Average Values

	Conc (μg/ml)
	10
	20
	40
	80
	10
	20
	40
	80

	PTX
	29.3
	17.3
	20.3
	17.0
	29.2 +
0.8
	19.7 +
2.4
	18.1 +
3.2
	16.9 +
0.5

	PTX-Cu NCP
	15.0
	14.2
	14.4
	12.5
	22.6 +
6.6
	18.4 +
4.6
	14.1 +
1.5
	11.5 +
1.1

	ADR
	45.6
	27.6
	19.0
	19.2
	35.1 +
9.1
	19.5 +
7.4
	18.8 +
2.8
	17.5 +
8.8


Table S9: Breast Cancer activity of PTX, PTX-Cu NCP and ADR.

	
	Drug concentrations (µg/ml) calculated from graph

	
	

	
	

	MCF-7
	LC50
	TGI
	GI50*

	PTX
	NE
	NE
	< 10

	PTX-Cu NCP
	NE
	< 10
	< 10

	ADR
	NE
	< 10
	< 10


Table S10: Colon Cancer activity of PTX, PTX-Cu NCP and ADR.

	
	Drug concentrations (µg/ml) calculated from graph

	
	

	
	

	COLO-205
	LC50
	TGI
	GI50*

	PTX
	NE
	NE
	< 10

	PTX-Cu NCP
	NE
	NE
	< 10

	ADR
	NE
	NE
	< 10


LC50 = Concentration of drug causing 50% cell kill

GI50 = Concentration of drug causing 50% inhibition of cell growth

TGI = Concentration of drug causing total inhibition of cell growth

ADR = Adriamycin, Positive control compound

NE = Non-evaluable data. 

GI50 value of ≤ 10-6 molar (i.e. 1 µmolar) or ≤ 10µg/ml is considered to demonstrate activity in case of pure compounds. For extracts, GI50 value ≤ 20µg/ml is considered to demonstrate activity.

-Yellow highlighted test values under GI50 column indicate activity.
