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1. The effect of hair matrix on the sensitivity 

The matrix effect of our internal standard method was assessed by coefficients of 

variation in the sensitivity (CVs) of the calibration curves where CVs = (Smatrix-S)/S×100% 

with Smatrix and S represented the sensitivities with and without blank matrix, respectively. 

The sensitivity was defined as the instrument response of 1 pg/mg analytes and could be 

calculated as the slope in the fitted linear dependence of the calibration curve. According 

to the formula, we achieved the vales of the CVS are -15.4% for MAM, -10.7 % for keta-

mine, -2.2 % for morphine, -12.7 %for heroin, -17.3 % for cortisol, 5.4 % for MDMA, 14.2 

% for 6-AM, 2.6 % for cortisone, which were shown as Figure S1. A negative value indi-

cates matrix suppression while a positive value indicates matrix enhancement. Obviously, 

methamphetamine, heroin, ketamine and cortisol are affected by the matrix suppression. 

The value of CVS was less than 10%, such as morphine, MDMA, and cortisone, which 

indicates the less matrix effect. 
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Figure S1. The effect of hair matrix on the sensitivity. (1) cortisol, (2) cortisone, (3) MAM, methamphetamine, (4) MDMA, 

3,4-methylenedioxymethamphetamine; (5) ketamine, (6) heroin, (7) 6-AM, 6-monoacetylmorphine; (8) morphine. 
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2. The precursor ion and product ion of each target compounds in the optimum condi-

tion 
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Figure S2. Optimized ion pairs of analytes, (a) MAM, methamphetamine precursor ion; (b) MAM 

product ion; (c) MAM-D5 precursor ion; (d) MAM-D5 product ion; (e) MDMA, 3,4-methylenediox-

ymethamphetamine precursor ion; (f) MDMA product ion; (h) ketamine precursor ion; (i) keta-

mine product ion; (j) ketamine-D4 precursor ion; (k) ketamine-D4 product ion; (l) heroin precursor 

ion; (m) heroin product ion; (n) 6-AM, 6-monoacetylmorphine precursor ion; (o) 6-AM, 6-monoa-

cetylmorphine product ion; (p) morphine precursor ion; (q)morphine product ion; (r) morphine-

D3 precursor ion; (s) morphine-D3 product ion; (t) cortisol precursor ion; (u) cortisol product ion; 

(v) cortisol-D4 precursor ion; (w) cortisol -D4  product ion; (x) cortisone precursor ion; (y) corti-

sone product ion; (a) cortisone-D7 precursor ion; (z) cortisone-D7 product ion; The determined 

sensitivity for (a), (b), (c), (d), (e), and (f)… spiked with and without 20 mg blank hair matrix. S 

means the sensitivity and R2 is the square of correlation coefficient. 

 


