Table 1: Cytotoxic effect of different GNP nanocomposites.
	Sr#
	GNP nanocomposites
	NR absorbance
(570)
	Viability
(%)

	1
	GNP 1st composite (GNP-Cys)
	1.231±0.16
	92.70±1.22

	2
	GNP 2nd composite (GNP-Cys-Dox)
	1.097±.015
	83.22±0.60

	3
	GNP 3rd composite (GNP-Cys-Dox-transferrin)
	1.062±0.07
	80.78±0.68

	4
	P value (significance)
	0.160
	<0.0001



Table 2: Cytotoxic effect of different concentrations of GNP theranostic nanomedicines.
	Sr.#
	GNP.T.N conc.
(5µg/µl)
	Equivalent to Dox (µg)
	N.R absorbance at 6 hour (570)
	% viability 
at 6 hour
	N.R absorbance at 24 hour (570)
	% viability 
at 24 hour

	1
	2.5µl
	12.5
	0.636±0.04
	91.50±0.49
	0.291±0.01
	89.01±0.28

	2
	5.0 µl
	25
	0.622±0.01
	89.49±0.49
	0.278±0.01
	84.41±0.45

	3
	7.5 µl
	37.5
	0.609±.01
	86.96±0.27
	0.220±0.01
	66.88±0.18

	4
	10 µl
	50
	0.390±0.04
	54.76±0.68
	0.163±0.01
	49.42±0.39

	5
	20 µl
	62.5
	0.138±.00
	19.20±0.35
	0.127±0.01
	38.21±0.50

	6
	50 µl
	75
	0±0
	0±0
	0±0
	0±0

	7
	P value
	
	<0.0001
	<0.0001
	<0.0001
	<0.0001


Abbrevations: Doxorubicin: DOX, Theranostic nanomedicine: T.N, concentration: Conc.









Table 3: Cytotoxic effect of GNP theranostic nanomedicines at different time points.
	Sr#
	Time
(hour)
	Live cells (CV)
(%)
	Dead Cells(CV)
(%)
	N.R uptake
(570 nm)
	Viability
(%)

	1
	6
	83.67±0.58
	16.33±0.58
	0.177±0.02
	83.33±0.58

	2
	12
	54.67±0.58
	45.33±0.58
	0.661±0.49
	43.67±0.58

	3
	24
	61.67±0.58
	38.33±0.58
	0.179±0.01
	62.33±0.58

	4
	48
	63.67±0.58
	36.33±0.58
	0.737±0.01
	62.67±0.58

	5
	72
	84.33±1.155
	15.00±0.00
	0.164±0.00
	67.67±0.58

	6
	P value
	<0.0001
	<0.0001
	0.016
	<0.0001















Table 4: Fluorescent intensity measurements of GNP theranostic nanomedicine at different time points (in vitro).  Data represents in the form of mean (n=3) ±SD. 
	Sr.#
	Time (hour)
	G.F.I
(15 cells)
	Std.D
	R.F.I
(15 cells)
	Std.D

	1
	6.00
	.4337
	.07834
	.6087
	.03174

	2
	12.00
	.2293
	.03247
	.3466
	.03665

	3
	24.00
	.3228
	.02130
	.7479
	.03897

	4
	48.00
	.2165
	.01909
	.4915
	.02547

	5
	72.00
	.0802
	.01255
	.1355
	.01758

	6
	P value
	<0.0001
	
	<0.0001
	










 










Table 5: Fluorescent intensities at different time points in vivo (GNP theranostic nanomedicine).
	Sr.#
	T.P
(hour)
	B.F.I
mean
	Std.D
	G.F.I
mean
	Std.D
	R.F.I
mean
	Std.D

	1
	3.00
	9118.61
	574.41
	4143.57
	721.51
	1952.23
	416.24

	2
	6.00
	11189.87
	560.44
	5364.22
	3257.83
	2713.09
	232.93

	3
	12.00
	10904.35
	1312.42
	5246.18
	1632.73
	2538.02
	703.91

	4
	24.00
	9461.91
	1070.88
	4015.57
	860.20
	1996.44
	866.80

	5
	48.00
	8462.72
	2680.15
	2088.92
	1142.92
	1521.65
	647.27

	6
	72.00
	4927.24
	1260.11
	2029.73
	783.59
	2053.19
	107.86












Abbreviations in table: Time point: T.P; fluorescent intensity: F.I; Blue: B; green: G; red: R; standard deviation: Std.D.

Table 6(a): Number of live mice at different times during treatment period of 40 days with GNP theranostic nanomedicines.
	Sr.#
	Group
	D.3
	D.7
	D.11
	D.15
	D.19
	D.23
	D.27
	D.31
	D.35
	D.40

	1
	Saline
	10
	10
	10
	10
	10
	10
	6
	6
	6
	6

	2
	Dox
	10
	10
	8
	8
	5
	5
	4
	4
	1
	0

	3
	GNP.T.N
	10
	10
	10
	10
	9
	9
	9
	8
	8
	8



Table 6(b): Survival rate (%) measured by Kaplan-Meier estimate formula.
	Sr.#
	Group
	D.3
	D.7
	D.11
	D.15
	D.19
	D.23
	D.27
	D.31
	D.35
	D.40

	1
	Saline
	100
	100
	100
	100
	100
	100
	60
	60
	60
	60

	2
	Dox
	100
	100
	80
	70
	50
	50
	40
	20
	10
	0

	3
	GNP.T.N
	100
	100
	100
	100
	90
	90
	90
	80
	80
	80


Abbreviations in tables 11: Day: D, Doxorubicin: Dox, theranostic nanomedicine: T.N.





Table 7: Number of live mice at different times during treatment period of 40 days with GNP theranostic nanomedicine.
	Sr.#
	Group
	D.3
	D.7
	D.11
	D.15
	D.20

	1
	Saline
	21±2
	22±2
	24±1
	26±2
	26±1

	2
	Dox
	21±1
	21±2
	22±2
	20±2
	18±1

	3
	GNP.T.N
	21±2
	23±2
	25±1
	28±2
	29±1




Table 8: Doxorubicin releasing pattern at different time points from GNP theranostic nanomedicine at pH 5.
	
Sr.#
	Time slots at pH: 5
(minutes)
	Concentration mean (µg/µl)
	
%  mean
	
Std. deviation

	1
	1.00
	0.155
	5.166
	0.28868

	2
	3.00
	0.156
	5.216
	0.36665

	3
	6.00
	0.306
	10.210
	0.36373

	4
	10.00
	0.634
	21.150
	0.40632

	5
	25.00
	0.761
	25.356
	0.53818

	6
	50.00
	1.052
	35.093
	0.32036

	7
	75.00
	1.306
	43.530
	0.45133

	8
	100.00
	1.844
	61.486
	0.46608

	9
	200.00
	2.163
	72.123
	0.36171

	10
	250.00
	2.404
	80.1367
	0.87523

	11
	300.00
	2.783
	92.7833
	0.25658

	12
	350.00
	3.000
	100.0000
	0.00000









Table 9: Doxorubicin concentrations releasing pattern at different time points from GNP theranostic nanomedicines at pH 7.5.
	
Sr.#
	Time slots at pH: 7.5
(minutes)
	Concentration mean (µg/µl)
	%  mean
	Std. deviation

	1
	25.00
	0.031
	1.033
	.15275

	2
	50.00
	0.148
	4.923
	.35133

	3
	100.00
	0.195
	6.506
	.47543

	4
	250.00
	0.790
	26.320
	.45530

	5
	310.00
	0.784
	26.143
	.95731

	6
	390.00
	0.877
	29.240
	.75020

	7
	450.00
	0.959
	31.966
	1.14858

	8
	550.00
	1.134
	37.810
	1.62675

	9
	650.00
	1.171
	39.040
	1.00240

	10
	750.00
	1.270
	42.276
	.55148

	11
	850.00
	1.612
	53.766
	.81929

	12
	950.00
	1.828
	60.926
	1.33751

	13
	1050.00
	2.001
	66.730
	.65597

	14
	1150.00
	2.220
	74.003
	.94511

	15
	1250.00
	2.235
	74.526
	.62684













Table 10: Doxorubicin concentration characterization in targeted versus non-targeted reaction (GNP theranostic nanomedicine).
	Sr.#
	Time
	Parameters
	GNP-Cys-Dox
	GNP-Cys-Dox-Transferrin

	1
	6
	Mean area
	5448.260
	5259.730

	
	
	Std.deviation
	163.400
	103.873

	
	
	Mean conc.
	0.931
	0.84950

	
	
	Std.deviation
	0.061
	0.023

	2
	24
	Mean area
	5574.430
	7047.820

	
	
	Std.deviation
	259.960
	15.429

	
	
	Mean Conc.
	0.97950
	1.526

	
	
	Std.deviation
	0.100
	0.0063

	
	6&24
	P value
	<0.01
	<0.005




Table 11: Concentration of doxorubicin in culture medium at different time points of incubations (GNP theranostic nanomedicine).
	Sr.#
	Time
(hour)
	Area
	Std.deviation
	Concentration
µg/ml
	Std.deviation

	1
	6
	3571.36
	321.08
	0.23
	0.119

	2
	12
	5446.47
	379.67
	0.93
	0.141

	3
	24
	4626.63
	164.67
	0.62
	0.060

	4
	48
	5289.61
	142.98
	0.87
	0.053

	5
	72
	8635.79
	18.10
	2.10
	0.007

	
	P values
	<0.001
	
	<0.001
	









Calculation of pharmacokinetic parameters of GNP theranostic nanomedicines after intra venous administration
1. Vd= total dose/ C°
	=5000/176
	=28.41ml/Kg
	=0.0284L/Kg
2. K=slope of trend line of plasma profile*-2.303
	=-0.0238*-2.303
	=0.0545 h-1
3. t1/2= 0.693/K
	0.693/0.0545
	=12.696 h
4. CL=Vd*K
	=0.0284*0.0545
	=0.001 L/h
5. AUC= AUC was calculated in excel by applying function









Table 12: plasma drug activity profile data of GNP theranostic nanomedicine analyzed by HPLC after intra venous administration (In vivo).
	Sr.#
	Time
(hour)
	Area
Mean
	Std.D
	Conc.
Mean
	Std.D

	1
	1
	64147.63
	4098.95
	37.33
	2.52

	2
	3
	31029.54
	3257.51
	17.00
	2.00

	3
	6
	17456.56
	2487.97
	8.67
	1.53

	4
	12
	14785.39
	3258.39
	7.00
	2.00

	5
	24
	10398.60
	2487.97
	4.33
	1.53

	6
	48
	5745.78
	817.031
	1.33
	0.58

	7
	72
	4030.16
	122.24
	0.42
	0.08

	8
	P value
	<0.001
	
	<0.001
	


Abbreviations: conc: concentration, Std.D: standard deviation

Table 13: Plasma drug activity profile data of GNP theranostic nanomedicine analyzed by HPLC after oral administration (in vivo).
	Sr.#
	Time
(hour)
	Area
Mean
	Std.D
	Conc.
Mean
	Std.D

	1
	1
	4221.77
	1152.41
	0.132
	.0076

	2
	3
	3598.53
	13.85
	0.158
	.0085

	3
	6
	3643.03
	6.62
	0.186
	.0040

	4
	12
	3679.43
	17.62
	0.208
	.0108

	5
	24
	3714.18
	18.16
	0.229
	.0111

	6
	48
	3891.17
	10.68
	0.338
	.0065

	7
	72
	3426.97
	14.92
	0.053
	.0091

	
	P value
	0.453
	
	<0.0001
	


Abbreviations: conc: concentration, Std.D: standard deviation.







Table 14: Concentration of doxorubicin in liver after IV and PO administration of GNP theranostic nanomedicines.
	Sr.#
	Time
	Liver (IV)
	Std.Deviation
	Liver (PO)
	Std.Deviation
	P valua

	1
	6
	13.593
	1.17189
	5.163
	0.753
	<0.0001

	2
	24
	8.687
	0.57073
	3.440
	0.961
	<0.001

	3
	48
	3.900
	0.23516
	1.290
	0.312
	<0.0001

	
	P value
	<0.005
	
	<0.001
	
	





Table 15: Concentration of doxorubicin in heart after IV and PO administration of GNP theranostic nanomedicine.
	Sr.#
	Time
	Heart (IV)
	Std.Deviation
	Heart (PO)
	Std.Deviation
	P value

	1
	6
	3.5100
	.47571
	.5700
	.08185
	<0.0001

	2
	24
	2.5433
	.18877
	.8533
	.09074
	<0.0001

	3
	48
	1.6067
	.32716
	.4533
	.20551
	<0.005

	
	P value
	<0.005
	
	<0.05
	
	














Table 16: Concentration of doxorubicin in kidney after IV and PO administration of GNP theranostic nanomedicine.
	Sr.#
	Time
	Kidney (IV)
	Std.Deviation
	Kidney (PO)
	Std.Deviation
	P value

	1
	6
	19.0967
	.96007
	22.9467
	2.50961
	0.05

	2
	24
	2.5233
	.52166
	13.0000
	.76000
	<0.0001

	3
	48
	1.0333
	.12503
	2.2433
	.35726
	<0.005

	
	P value
	<0.0001
	
	<0.0001
	
	




Table 17: Concentration of doxorubicin in gastric tumour after IV and PO administration of GNP theranostic nanomedicine.
	Sr.#
	Time
	Gastric tumour (IV)
	Std.Deviation
	Gastric tumour (PO)
	Std.Deviation
	

	1
	6
	9.5400
	.77253
	94.6667
	7.02377
	<0.0001

	2
	24
	8.8067
	.62180
	90.6667
	9.29157
	<0.0001

	3
	48
	4.0200
	.57105
	35.6667
	4.04145
	<0.0001

	
	
	<0.0001
	
	<0.0001
	
	












Binding efficiency (conjugates stoichiometry) (GNP theranostic nanomedicines)
Calculations showed that 173.04 gold atoms were presented in one gold nanoparticles and total 1.232 X 1018 gold nanoparticles were synthesized in single batch. Calculation showed approximately 115 cysteine capped a single gold nanoparticle of size approximately 15 nm and total 1.42 X 1020 were presented in single batch of gold nanoparticles. Doxorubicin binding efficiency to cysteine on GNP was 61.5%. Calculations from pre coupling and post coupling doxorubicin solution showed that 41.85 mg doxorubicin was conjugated to 50 mg of particles. Final GNP theranostic nanomedicines were suspended in 5 ml of deionized water, so the final concentration of doxorubicin conjugate to GNP was 8 µg/ µl. protein conjugated efficiency was 93  % and total 130.5 µg of transferrin conjugated to 50 mg cysteine capped GNP.
Schematic synthesis and model of GNP theranostic nanomedicines and intermediate nanocomposites is shown in Fig. 79.
4.1.1.1Number of gold nanoparticles in single batch (400ml)
A= ℇCf
C=A/ ℇf
ℇ= extinction coefficient
C=Molar concentration
f= path length
ℇ for GNP of size of 15nm (confirmed by TEM)= 3.67 X 108
A520 of GNP solution=1.879
f= 1
C=A/ ℇf
C= 1.879/ 3.67 X 108
C= 5.12 X 10-9
Number of nanoparticles in solution= Molar concentration X Avogadro number
Number of nanoparticles in solution = 5.12 X 10-9 X 6.022 X 1023
Number of nanoparticles in 1 ml of solution = 3.08 X 1015
Number of nanoparticles in 400 ml of solution= 3.08 X 1015 X 400
							=1.232 X 1018
4.1.1.2 Amount of Gold atoms in a single gold nanoparticles
N= πρd3 /6M
π = 3.14
Diameter = d= 15 nm
Density = ρ= 19.3 g/cm3
Molarity = M= 197 g/mol
N= 3.14 X 19.3 X (15)3
         6 X 197
N = 173.04
4.1.1.3 Number of cysteine on GNP and in single batch (400ml)
According to published DFT study of cysteine adsorption on Au (111), that described the cysteine adsorb in a bridge place between two Au (111) atoms, so 2 cysteine adsorbs between three Au (111) atoms.
Au (111) atoms : Cysteine
Ratio   3 : 2
Number of Au (111) in one gold nanoparticles = 173.04
Number of cysteine on one GNP ≈ 115.36
Number of gold nanoparticles in 400 ml of solution=1.232 X 1018
Number of cysteine in 400 ml solution on 1.232 X 1018 GNP= 115.3 X 1.232 X 1018
								= 1.42 X 1020
4.1.1.4 Calculation of doxorubicin molecules bound to cysteine capped GNP
Pre-coupling absorbance A480= 3.313
Post-coupling absorbance A480= 0.539
3.313 absorbance of pre-coupling solution is for= 50mg 
0.539 absorbance of post-coupling solution is for= 0.539 X 50/3.313
Doxorubicin in supernatant (unconjugated) = 8.15 mg
Conjugated doxorubicin= 50-8.15
			=41.85 mg
			= .04185 g
1 mole of doxorubicin = 579.98 g
1 mole contain molecules = 6.022 X 1023
579.98 g contain molecules = 6.022 X 1023 
0.04185 g contain molecules= 6.022 X 1023 X 0.04185/ 579.98
				=4.34 X 1019
Doxorubicin for 7.05 X 1019 cysteine on GNP (200 ml of solution) =4.34 X 1019
Doxorubicin for 1 cysteine on GNP (200 ml of solution) = 4.34 X 1019 / 7.05 X 1019
=0.615 doxorubicin /1 cysteine
Binding efficiency = calculated doxorubicin per cysteine X100/ expected doxorubicin per cysteine
= 0.615 X 100/ 1
= 61.5%
4.1.1.5 Protein binding efficiency
Pre-coupling absorbance A480= 1.95
Post-coupling absorbance A480= 0.12
Protein  concentration was found out by putting the absorbance in BSA standard curve in section 1 (Fig. 9, Table 4).  
protein concentration for1.95 absorbance = 139 µg
protein concentration for 0.12 absorbance = 8.5 µg
Protein conjugated to nanoparticles = 139 – 8.5
					=130.5 µg
%age efficiency= 130.5 X 100/ 139
		= 93 %


