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Artificial neural network-genetic algorithm initiating
In this paper, the adjusted min-max method was used for the normalization of data as follows: 
                                            Eq. S1
Where  and  are constant optional values based on statistical characteristics (In the present work = 0.1 and = 0.9),  is input variable,  is the minimum value,  is the maximum value, and finally  is normalized data.
Artificial neural network-genetic algorithm validation
[bookmark: _Hlk141887848]The performance of neural networks could be evaluated by some statistical characteristics such as mean squared error (MSE), mean absolute error (MAE), and R-squared (R2). In this paper, all of them were adopted to evaluate the ANN accuracy. MSE, MAE, and R2 were calculated as follows:
                                                      Eq. S2
                                                        Eq. S3
             Eq. S4
Where the  is actual output,  is predicted output,  is mean, and N is the number of data.



Table S1 ANOVA statistical analysis of the model for RT of PCZ.
	Source
	Sum of
Squares
	Df
	Mean
Square
	F
Value
	p-value
Prob > F
	

	
	
	
	
	
	
	

	Model
	657.1
	8
	82.1
	147.7
	< 0.001
	Significant

	  A
	276.8
	1
	276.8
	497.6
	< 0.001
	

	  B
	66.0
	1
	66.0
	118.6
	< 0.001
	

	  C
	25.0
	1
	25.0
	45.0
	< 0.001
	

	  E
	239.3
	1
	239.3
	430.3
	< 0.001
	

	  AB
	20.8
	1
	20.8
	37.4
	< 0.001
	

	  AC
	9.4
	1
	9.4
	16.9
	0.002
	

	  AE
	12.6
	1
	12.6
	22.6
	< 0.001
	

	  BC
	7.2
	1
	7.2
	12.9
	0.005
	

	Lack of Fit
	4.8
	7
	0.7
	2.5
	0.238
	not significant


A: total organic phase; B: methanol; C: pH; E: flow rate; PCZ: posaconazole; RT: retention time.

Table S2 ANOVA statistical analysis of the model for RT of IS.
	Source
	Sum of
Squares
	Df
	Mean
Square
	F
Value
	p-value
Prob > F
	

	
	
	
	
	
	
	

	Model
	244.0
	8
	30.5
	220.5
	< 0.001
	Significant

	A
	59.6
	1
	59.6
	430.4
	< 0.001
	

	B
	10.9
	1
	10.9
	79.1
	< 0.001
	

	D
	1.9
	1
	1.9
	13.5
	0.004
	

	E
	165.3
	1
	165.3
	1195.0
	< 0.001
	

	AB
	2.6
	1
	2.6
	19.1
	0.001
	

	AC
	0.9
	1
	0.9
	6.8
	0.027
	

	AE
	1.6
	1
	1.6
	11.4
	0.007
	

	BE
	1.1
	1
	1.1
	8.2
	0.017
	

	Lack of Fit
	0.9
	7
	0.1
	0.7
	0.678
	Not significant


A: total organic phase; B: methanol; C: pH; D: temperature; E: flow rate; IS: internal standard; RT: retention time.







Table S3 ANOVA statistical analysis of the model for resolution.
	Source
	Sum of
Squares
	Df
	Mean
Square
	F
Value
	p-value
Prob > F
	

	
	
	
	
	
	
	

	Model
	163.9
	11
	14.9
	481.2
	< 0.001
	Significant

	A
	71.0
	1
	71.0
	2292.5
	< 0.001
	

	B
	29.3
	1
	29.3
	946.0
	< 0.001
	

	C
	26.5
	1
	26.5
	855.7
	< 0.001
	

	D
	0.5
	1
	0.5
	16.3
	0.005
	

	AB
	15.1
	1
	15.1
	489.0
	< 0.001
	

	AC
	14.5
	1
	14.5
	467.8
	< 0.001
	

	AD
	1.0
	1
	1.0
	31.7
	< 0.001
	

	BC
	3.0
	1
	3.0
	97.4
	< 0.001
	

	BD
	0.3
	1
	0.3
	9.3
	0.019
	

	BE
	1.7
	1
	1.7
	54.0
	< 0.001
	

	DE
	1.1
	1
	1.1
	33.9
	< 0.001
	

	Lack of Fit
	0.04
	4
	8.6E-003
	0.1
	0.955
	Not significant


A: total organic phase; B: methanol; C: pH; D: temperature; E: flow rate.


Table S4 Regression coefficients of the model for the RT of PCZ and IS as well as peak resolution.
	
	R2
	Adj R2
	Pred R2

	PCZ RT
	0.99
	0.98
	0.96

	IS RT
	0.99
	0.99
	0.98

	Resolution
	0.99
	0.99
	0.99


IS: internal standard; PCZ: posaconazole; R2: R-squared; RT: retention time.













Table S5 Ranges for independent and dependent variables required for the optimization of the chromatographic conditions and the corresponding statistical analysis of predicted and observed responses (mean ± SEM, n = 3).
	
	Factors
	Unit
	Limits
	

	
	
	
	Lower
	Upper
	Goal

	Independent factors
	Organic phase
	%
	52
	62
	In range

	
	Methanol
	%
	0
	6
	In range

	
	pH
	
	3
	7
	In range

	
	Temperature
	C
	25
	40
	In range

	
	Flow rate
	mL/min
	0.7
	1.2
	In range

	Responses
	RT of PCZ
	min
	8
	15
	Minimize

	
	RT of IS
	min
	4
	11
	Minimize

	
	Resolution
	
	5
	6.5
	In range

	
	Response
	Predicted
	Observed
	p-Value

	[bookmark: _Hlk110967967]
	PCZ RT (min)
	8.8 ± 0.6
	8.2 ± 0.2
	0.415

	
	IS RT (min)
	4.9 ± 0.4
	5.6 ± 0.1
	0.142

	
	Resolution
	5.5 ± 0.2
	5.0 ± 0.1
	0.064


IS: internal standard; PCZ: posaconazole; RT: retention time.

Table S6 Effect of extraction solvent on PCZ and IS recovery (mean ± SEM, n = 3).
	IS recovery (%)
	PCZ recovery (%)
	Extraction solvent

	57.4 ± 5.5
	90.4 ± 0.9
	TBME

	63.8 ± 11.8
	5.7 ± 0.5
	n-hexane

	70.1 ± 30.2
	26.4 ± 26.4
	Ethyl acetate

	49.1 ± 6.5
	59.3 ± 15.9
	Chloroform

	48.9 ± 10.6
	44.7 ± 1.6
	Dichloromethane


IS: internal standard; PCZ: posaconazole; TBME: tertiary butyl methyl ether. 












Table S7 ANOVA statistical analysis of the model for PCZ recovery.
	Source
	Sum of
Squares
	Df
	Mean
Square
	F
Value
	p-value
Prob > F
	

	Model
	7794.9
	10
	779.5
	56.7
	< 0.001
	Significant 

	  A´
	85.6
	1
	85.6
	6.2
	0.037
	

	  B´
	4750.2
	1
	4750.2
	345.3
	< 0.001
	

	  C´
	597.2
	1
	597.2
	43.4
	< 0.001
	

	  A´B´
	662.1
	1
	662.1
	48.1
	< 0.001
	

	  A´C´
	325.7
	1
	325.7
	23.7
	0.001
	

	  A´D´
	235.0
	1
	235.0
	17.1
	0.003
	

	  A´E´
	302.4
	1
	302.4
	22.0
	0.002
	

	  B´C´
	529.7
	1
	529.7
	38.5
	< 0.001
	

	  C´D´
	101.0
	1
	101.0
	7.3
	0.027
	

	  D´E´
	206.1
	1
	206.1
	15.0
	0.005
	

	Lack of Fit
	100.6
	5
	20.1
	6.4
	0.079
	Not significant


A´: volume of extraction solvent; B´: pH; C´: NaCl; D´: extraction time; E´: centrifuge time; PCZ: posaconazole.

Table S8 ANOVA statistical analysis of the model for IS recovery.
	Source
	Sum of
Squares
	Df
	Mean
Square
	F
Value
	p-value
Prob > F
	

	Model
	1073.1
	8
	134.1
	15.7
	< 0.001
	Significant 

	  A´
	100.7
	1
	100.7
	11.8
	0.006
	 

	  B´
	67.6
	1
	67.6
	7.9
	0.018
	

	  C´
	95.8
	1
	95.8
	11.2
	0.007
	

	  D´
	60.6
	1
	60.6
	7.1
	0.024
	

	  A´C´
	235.8
	1
	235.8
	27.6
	< 0.001
	

	  A´E´
	122.4
	1
	122.4
	14.3
	0.004
	

	  C´D´
	345.2
	1
	345.2
	40.4
	< 0.001
	

	  D´E´
	44.9
	1
	44.9
	5.3
	0.045
	

	Lack of Fit
	52.9
	7
	7.6
	0.7
	0.689
	Not significant


A´: volume of extraction solvent; B´: pH; C´: NaCl; D´: extraction time; E´: centrifuge time; IS: internal standard.

Table S9 Regression coefficients of model for PCZ and IS recovery.
	
	R2
	Adj R2
	Pred R2

	PCZ recovery%
	0.99
	0.97
	0.90

	IS recovery%
	0.93
	0.87
	0.82


IS: internal standard; PCZ: posaconazole; R2: R-squared.





Table S10 Ranges for independent and dependent variables to optimize extraction condition and the corresponding statistical analysis of predicted and observed responses (mean ± SEM, n = 3).
	
	Factors
	Unit
	Limits
	

	
	
	
	Lower
	Upper
	Goal

	Independent factors
	Volume of extraction solvent
	μL
	500
	1000
	Minimize

	
	pH
	
	3
	11
	In range

	
	NaCl
	% w/v
	0
	10
	In range

	
	Extraction time
	min
	1
	10
	Minimize

	
	Centrifuge time
	min
	1
	10
	Minimize

	Responses
	PCZ recovery
	%
	80
	100
	Maximize

	
	IS recovery
	%
	75
	90
	Maximize

	Drug
	% Recovery predicted
	% Recovery observed
	P-value

	        PCZ 0.5 μg/mL
	98.7 ± 1.9
	99.2 ± 6.6
	0.95

	        PCZ 1 μg/mL
	98.7 ± 1.9
	103.2 ± 3.0
	0.27

	        PCZ 1.5 μg/mL
	98.7 ± 1.9
	97.9 ± 0.4
	0.70

	        IS
	80.6 ± 2.3
	79.1 ± 1.2
	0.59


IS: internal standard; PCZ: posaconazole.

Table S11 The MSE, MAE, and R2 values of the ANN developed model for chromatographic conditions.
	
	PCZ RT
	IS RT
	Resolution

	MSE
	0.0017
	0.0013
	0.0015

	MAE
	0.0674
	0.0139
	0.0299

	R2
	0.999
	0.998
	0.999


IS: internal standard; MSE: mean squared error; MAE: mean absolute error; PCZ: posaconazole; R2: R-squared; RT: retention time.

Table S12 The MSE, MAE, and R2 values of the ANN developed model for extraction conditions.
	
	PCZ recovery
	IS recovery

	MSE
	0.0018
	0.0016

	MAE
	0.0711
	0.0185

	R2
	0.982
	0.983


IS: internal standard; MSE: mean squared error; MAE: mean absolute error; PCZ: posaconazole; R2: R-squared.











[bookmark: _Hlk110937549]Table S13 Intra-day (n = 5) and inter-day (n = 15) accuracy and precision (mean ± SEM).

	Coefficient of variation%
	
	Relative error%
	Concentration (μg/mL)

	Intra-day
	Inter-day
	
	Intra-day
	Inter-day
	

	10.4
	14.0
	
	2.4
	-6.5
	0.05

	8.7
	5.3
	
	7.1
	-6.0
	0.1

	2.0
	4.1
	
	-4.0
	-2.0
	0.75

	1.5
	1.5
	
	-8.9
	-4.9
	1.5



Table S14 Robustness assessment of the optimized chromatographic conditions (organic phase 58%, methanol 6%, pH = 7, column temperature: 39 C, and flow rate of 1.2 mL/min).
	Independent Factors
	Value
	Responses

	
	
	PCZ RT (min)
	IS RT (min)
	Resolution

	Organic phase (% v/v)
	57.5
	9.3
	5.1
	6.0

	
	58
	8.8
	4.9
	5.5

	
	58.5
	8.3
	4.7
	4.9

	
	CV%
	5.7
	4.1
	10.1

	MeOH (%v/v)
	5.5
	8.5
	4.9
	5.1

	
	6
	8.8
	4.9
	5.5

	
	6.5
	9.2
	4.9
	5.8

	
	CV%
	4.0
	0.0
	6.4

	pH
	6.8
	8.7
	4.9
	5.3

	
	7
	8.8
	4.9
	5.5

	
	7.2
	9.0
	4.9
	5.6

	
	CV%
	1.7
	0.0
	2.8

	Temp. (℃)
	38.5
	8.8
	4.9
	5.4

	
	39
	8.8
	4.9
	5.5

	
	39.5
	8.8
	4.9
	5.5

	
	CV%
	0.0
	0.0
	1.1


IS: internal standard; MeOH: methanol; PCZ: posaconazole; RT: retention time.
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