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contained ketamine, norketamine or fluoroketamine, and the effects of different preparation and storage conditions
on the performance of hair quality control samples. Methods : Different preparation conditions were compared,
such as different types of soaking solutions, solutions with different target contents, different amount of blank hair
etc. The performances of hair quality control samples which were prepared in different conditions were systemati-
cally analyzed, and eighteen kinds of hair quality control samples with different contents of targets and different
forms were prepared according to the rules, ACN = DMSO (1:1, »/v, added 0. 02 mol + L™" hydrochloric acid)
was used to soak blank hair in different time periods to prepare hair quality control samples with a wide coverage.
HPLC — MS/MS instruments and BEH C;; (100 mm X2. 1 mm, 1.7 um) column were used to test the content of
targets in hair. Column temperature was 40 °C , the mobile phases were aqueous solution with 0. 1% (v/v) formic
acid ( A) — acetonitrile aqueous solution with 0. 1% (v/v) formic acid (B), gradient elution (O — 9 min,
5%B—100%B; 9 - 11 min, 100%B; 11 —11.1 min, 100%B—5%B; 11.1 — 13 min, 5%B, a flow rats of
0.4 mL - min~", inject volume of 1 wL. The homogeneity, short term and long term stability in different storage
conditions ( temperature, humidity, light conditions, etc. ) were also investigated. Results: The influences of dif-
ferent preparation conditions on the hair quality control samples were determined, soaking solutions had strong in-
fluences on the hair quality control samples, however the amount of blank hair had nearly no effects. All the sam-
ples prepared were uniform, F of each sample was lower than F 5., (3. 02) according to the F — test method,
and all the samples were stable, during storage at room temperature, refrigerated or frozen conditions for
6 months, the contents of the target substances in each sample were monitored, all of RSDs were <12% , and the
¢ values of each sample were <t o5 () (2. 131 8) according to the T — test method. Conclusion : This study
provides preparation rules of hair quality control samples and also provides detailed reference data for subsequent
preparation and storage of related hair quality control samples.

Keywords : hair; quality control sample ; ketamine ; norketamine; fluoroketamine ; homogeneity ; stability; prepa-

ration conditions; storage conditions
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2.3.3 gkt
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1000 L-h™" MRM ¥ L3 1,

®1 SRR, PSRRI EAZENE MRM 4l 2%

Tab.1 MRM parameters of ketamine, normethketamine and fluoroketamine

&y BET TET HESLHLE ilfA g
( compound) (precursor ion) m/z (product ion) m/z (cone voltage) /V (collision energy)/eV
SUBEHH  ketamine ) 237.9 124.9 4 36
207.0 4 26
2= H S ( norketamine ) 224.0 124.9 20 32
207.0 20 15
TR ( fluoroketamine ) 222.2 109.0 20 22
191. 1 20 12
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Tab.2 Validation parameters of ketamine, normethketamine and fluoroketamine
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o . . ik WER : ]
(limit of (limit of (linearity of (extraction ( matrix
) o o (precision)/  (accuracy)/
detection)/  quantification)/  calibration)/ o o recovery effect)/
0 0
(ng-mg™) (ng-mg™) (ng-mg™) rate) /% %
ST ( ketamine ) 0. 002 0.01 0.01 ~8 3.5~9.7 95.2~102.9 93.8~110.5 102.6~119.3
7= H S 12 1 ( norketamine ) 0. 005 0.01 0.01 ~4 1.9~2.5 90.4~103.3 99.8 ~107. 1 102.9 ~121.8
T ( fluoroketamine ) 0.002 5 0.01 0.01 ~8 1.7~3.3 95.3~101.0 95.9 ~100.5 101.2 ~112.2
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Tab.3 Homogeneity test data of hair quality control sample

[ETYUES &Y x/ RSD/

(sample type) (compound ) (ng+mg™") % 4
K& & 1 cm BIAEN (low content of 1 ¢cm ample) S4JBETR ( ketamine ) 0.028 4.3 0.58
2= F G 1B ( norketamine ) 0.037 4.2 0.47
FEHETR ( fluoroketamine ) 0. 027 4.6 0.28
A1 em BiFE S (medium content of 1 ¢cm sample) ST ( ketamine ) 0.268 3.7 0.63
2= HH U1 ( norketamine ) 0. 155 4.2 0. 265
TR ( fluoroketamine ) 0. 135 3.6 0.4
e 1 em BERE AL Chigh content of 1 em sample) ST ( ketamine ) 1. 675 2.8 0.24
2= H S B ( norketamine ) 2.453 4.6 0.71
FEHETH ( fluoroketamine ) 2.08 2.8 0.44
B BRI ACIRAE Al (low content of powder sample) SUHETA (ketamine ) 0.024 4.4 0.28
2 F G 1B ( norketamine ) 0. 035 3.8 0.3
FEMEH ( fluoroketamine ) 0.022 3.8 0. 06
A B BB ARORAE B ( medium content of powder sample) ST ( ketamine ) 0. 247 4.8 0.54
2= F S ( norketamine ) 0. 157 3.5 0.08
TR ( fluoroketamine ) 0.129 5.0 1.27
5 A B AR BE S, (high content of powder sample ) S ( ketamine) 1. 547 21 0.32
2= FH S 1B ( norketamine ) 2.198 2.5 0.36
Fi 12 B ( fluoroketamine ) 1. 854 2.1 0. 46
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Tab.4 Storage conditions
W FE 251 ( storage condition) TR (temperature ) 12 (humidity ) Y60 (light condition ) JE 75T 3% (seal condition)

1 ZE ¥k (room temperature ) 22% RH 5 (dark place) 75 (unsealed )
2 22% RH ANiEEYE (normal light) 75 (unsealed )
3 52% RH #EG (dark place) 7 (unsealed)
4 52% RH ANEEYG (normal light) 7 (unsealed)
5 92% RH 5 (dark place) J& (sealed)
6 75 (unsealed )
7 92% RH AN3EEYG (normal light) J& (sealed)
8 75 (unsealed)
9 4 C - 5t (dark place) J& (sealed)

10 75 (unsealed)

11 - ANEEYE (normal light) J& (sealed)

12 75 (unsealed )

13 -40 °C - #E'G (dark place) J& (sealed)

14 75 (unsealed)

T (note) ; “ = "fRFEHA M AL ( means not measured )
3 MA K (SU) (HEE(S2) (LM (S3) \DMSO(S4)4 4~

ARSI IE #6198 R A il N T B A
B, —E T B ARSI R A M R, B
LEONUPIINGE /IR = 20 =R ey g il e
O2E PR R EV U A LD EANV IR/ g 8 30 GRER oAl
B AR 2RO 1Y R OO 0 - S I A AUk
ARG Z SRR 7 R T, IR A
ey S A AR PRI 1A 5 1 9 R O P o AL A
B AR T B B 1 n AR TR S W P
ANBEHEHT 25 oy A S % s o ity I AT
WEA REMA B AR S e 5, A g AN b 22
975 3¢ , 38 P PR 228 DR M0 ARGy 36 2 52 B, i
RS 5 T K A R il AT P47 AL BRI, B
RPRTIN 25 AR A 57 ), D ARG D00 25 2R 1 A
o BRI AR KR =05 R AL (1 e
PRI R R KGR . i T RN B ARSI IR
B e B AR = T A ATLAG 1A B 5 6 G 0 2 A 5K
Pt 5 A5, 2023 4R O T IRl & B A
JECARAE 0 4 ] 200 A L5 1) 36 S BR Y PR 4 b1
AT 200 ZE565 = 5 Kl HLH B 5 96 % AT I3
R TREAPEAL B AR S EOR T DL, D 2
AU SRR TR SRR A BN EOR S 8%
4 g

4.1 BEHImEE Stk
4.1.1 By
IR VEE 3 4B AER] [ 45 1 4R i1 4 53

VST 55 2 IR RN A 1 453 A SRR DM-
SO, Bi7K + DMSO (S5) , HI it + DMSO (S6) . Z. i +
DMSO(S7) ;% 3 LIRS 2 4535 A 0. 02
mol - L™" k2, Bl /K + DMSO + 5% (S8) | FH i +
DMSO + £hAR (S9) (L JiE + DMSO + £:F& (S10) ]33t
10 PRI FIFEAT LA . B 10 R AL 7] 43
AET 250 mL B G, BRI R A B AGE =
SRR B3 &, 85 5 R 30 g - mL T R
T, 2 PG T R 380 T 94 3R o3 S 4 R T ik
HATHCH

10 s B KM, B2 1.25 ¢, 051 &
Koeaiz TLAE 10 AN (ST~ S10) H, BEFF
— B[R] AR 4 B A AT I VR, 7EIE 22 90 d N4
SR 11 AN A] 45 0.2 .1 .2.5.7 .14 34 44 60 .75,
90 d WUt EFR 3 B A HATIEVE T U2 20 mg, B
TOHEEE T INAEE 1 mL, 15 5 min, B
U8 KBS 0. 1% WK ES W 1 1R, 482, 37 I
AT ARSI W 2 A AR AR, DR L

ME LR LUE = — 2 B 6] 5 B & 1 B iw
Yoo R & S1.S5 I EBR,IX 2 MR
FIrp & K, HR O S2.86 B &, X 2 AN
H A R, o] LS R NI IR R K IR
TR 2 1) 1 T A3 RS 2 B v 11, R A Pt R R 2
FTHEE A, B R A B LN, HEE. &
i 5 A N B 6T B e 1) T K 803 A I T K R
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i;) % (ketamine) 1:0 2 &% (norketamine) 2:0 S EA (fluoroketamine)

E 180 =Sl £ 140 =Sl £ 120 =Sl

éﬂ =S2 \%0 120 =52 \%0 100 =S2
i g 140 =3 g S 100 "SI wI g =$3
410 100 S4  &aeb 80 S4 41 g0 S4
]S ags NS g5 RE 60 .
& o > % o 60 - = o -
E E 60 =S6 E f 40 =S6 E .’—‘: 40 =S6

s 20 '2; S 'S; S 2 us7

2 " 2 0 " 2 0 S8

g 0.2 2 7 34 60 90 =S9 5 0.2 2 7 34 60 90 =S9 5 0.2 2 7 34 60 90 =S9

Q o )

= IR (time of soaking)/d =S10 e VR E (time of soaking)/d =S10 ~ B R E(time of soaking)/d =510

1 FREZRBBAHNRAURILE

Fig. 1 Comparison of different kinds of soaking solvent
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S5, H L, FK iy S1 A1 S5 HARBESE H AR s ik A
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Fig. 3 Effect of target substances concentration in soaking solvent with low concentration hydrochloric acid on the content of target substances in

hair (the amount of blank hair is 0.5, 1 and 2 g)
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