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[WZE] B APl (TCD) R ITIRES 3K H R B (Cp) 0.5 peg/ml 5520 1L 3 e B
(Cm) (225 IR IR Arden 251030 1S 8000 U= TCI- TRV R RITERE., F7iE #:10)
SR AT SR T A S A ) B ke P A B PN B e R R 12 48, 58 7 B, % 5 B AE S 19~ 59 % BMIL 18
~29 kg/m’ ,ASA T 50144, RS T HDKE 0. 5 pg/kg 47 EFEPRE 10 min fHEIE 585 5 IS S LA
EIFRIE 0.3 pg/kg ZAGHHIKIF S, 8 IRFEORER MK BN 0.5 pg/ml FRELEE T, Rr R IH R
J& , bk AR R £ 0. 3 me/ke, AT AR . PR 4R R 10D [R140 T WK 15K i 5 30 VR B 4645 0. 5
pe/ml fEEARNAR | R LSRG S5 AR A S 0K E R kIR 10, 4R R BIS 40~ 60, TRFLIKMER TCI
HIRIZ TCI /5 1.3,5,10,20,30,60,90,120 min SRAEAE SN BK MR, SR FH AT 050 T 56 TIE i) 18 w2 S50 AR
% R TS (UPLC-MS/MS) Y50 ML SR ARFEIR R YR BE . 138 TCT AR FT IR 19 22 G vk AR EA
Febn, ARG BE IR B SRS E, B8R TCIS 1.3.10 min B AKFICHKAER Cm ¥ BALT
Cp(P < 0.05) , ARATIKNEE MAKIMAE Cm 2 0. 42 pg/ml, W AKX T Cp 16% (P < 0.05) . g 1] TCI
RGN R —15. 9% NEBA BN 21. 9% ABBNEE R 22. 0% , 578U R -0. 72%/h, & TCLRIE
WK il $ I MR T (Cp) 0. 5 weg/ml B, A% Arden 254030 J1 22 B8 TCT 22 55 A i 125 32 FIE 3 RS
KABRGEHBE /I, BEAE RS A2 e BE RS B B A I PR AT 32 2 FE IR
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[ Abstract] Objective To analyze the difference between target and measured concentrations of eto-
midate 0. 5 wg/ml administered by target—controlled infusion ( TCI) and evaluate the performance of the
TCI-1I system incorporating the Arden pharmacokinetic parameters. Methods Twelve patients, 7 males,
5 females, aged 18—59 years, with a BMI 18-29 kg/m’, falling into ASA physical status I or I, under-
going spinal surgery were included in this study. Before anesthesia induction, dexmedetomidine was pumped
for 10 min at 0. 5 pg/kg, anesthesia was induced with 0. 3 pg/kg sufentanil and etomidate at target plasma
concentration of 0. 5 pwg/ml by TCI, after loss of consciousness, cisatracurium 0. 3 mg/kg was given to facil-
itate endotracheal intubation. The anesthesia was maintained with target plasma concentration of etomidate at
0.5 pg/ml, supplemented with remifentanil and dexmedetomidine, maintaining the BIS 40-60. Arterial
blood samples were collected before induction of anesthesia at 1, 3, 5, 10, 20, 30, 60, 90, 120 min after
start of TCI for determination of plasma etomidate concentration by UPLC—MS/MS verified in previous ex-
periments. The median performance error (MDPE) , median absolute performance error (MDAPE) , wobble
and divergence were calculated to evaluate TCI etomidate system. Results The measured concentrations
(Cm) of etomidate were significantly lower than the target plasma concentration(Cp) at 1, 3, 10 min of TCI
(P < 0.05). The overall sample mean of etomidate Cm was 0. 42 pg/ml, which was significantly lower than
Cp 16% (P < 0.05). The MDPE, MDAPE, wobble and divergence were —15.9%, 21.9%, 22. 0% and
—=0.72%/h. Conclusion The MDPE and wobble of the TCI system incorporating the Arden
pharmacokinetic parameters were slightly larger when the target plasma concentration of etomidate was set at
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0.5 pg/ml, but the system has low divergence and can maintain stable blood concentration.
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MRFEIKIR e RO A PR 5 IR 2 L %
SRR 24 , w0 B i 1 B s 2 3 300 e B, Rk i
/f)ﬁ%g*ﬂ, Al A TR (target—
controlled infusion, TCI) BREFZEFE" . KIEPEES TCI
RGN Arden 251030 ¥ 28 MZRGEH T
] PN T A 0 0 4 0 P RE DT B 195 oK DL AR G 4108
ABIFFEAU ST BT TCT AT K TR L 1M 3% 25 W)k 52 (Cp)
5 SEMVR E (Cm) B9 22 PR Nk Arden 254030
J1% R0 TC RGEPERE , W lm R 22

ST

— A AW O AR AR B P 51 S b
(2018 4ERHF 031 5) | B H B H K m i J i e &
TEFE 2018 4 8—11 J TR BRI 2K T 17 HiME R
B A ) 955 D P AL B PN T R BB PR ISR
4EH% 19~59 % BMI 18 ~29 kg/m?, ASA [ #f II
e, W FAREHE] 2~ 3 b, A7 5B 1w B Ol
REAAT B B 1M T B8 45 48 bR 3 7E 1B R TS L
HEBRARUE ORGP 22 R D) Re b1, BEAE A 5 220k
i 0T 9 R B IR P L L s P AR 24
V1,5 LR R T RE R 4, B R E BRI .
SNBRFRUE A il 3 500 ml, ARFEPKER 7 Fad
T v i A ™ o L 3 i SO A 2 A AR A 22
J B ARSI K 28 S B A R AR AN 4

FRER Tk AT B RRIEAT 30 min LTE BTG
0.5 mg FORELELZ40 0.1 g, A% 55 I
HR .BP \ECG SpO, HI BIS, JF7l— - Al fik i %,
T T LR AN 8 ml/ kg, (RN - JR R sh ik A I
Sk i &, F i FE SR, B S ETEE 0.5
we/kgf A7 SEFE K SE 10 min, BRIETE S . R Ak
Arden Z51R80 J124 S 800 S0 i = TCI1- A §E 454 v
BB PN ey NS o = I N VAN T
1SR, BOERFCPRTR (41°5:20180501) Cp
0.5 pg/ml, FIEFEET 7KL 0.3 pe/ke, FFEHEE
YU IR, fe ok Gt I 2 ol | 122 4% 0. 3 mg/kg, LA
TAJEATAE IS, MU <, RBEZERE . TCL K
FERRTE4ESS Cp 7 0.5 pe/ml TS 45 EHEK &
0.2~0.8 pg - kg - h™'  EIFKJE 0.1 ~0.2
g« kg™ min”! [ BT Dk T SR 2 BT i A £ 0.1
mg/ kg, W4T LFGKE T, 4E4F BIS FaE T 40~
60,P ., CO, 35~45 mmHg, 4E+F MAP 25 fk i & A
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i FERBAE Y 20% , 5B B el FH 22 5 e 55 o A 0 1 2
AR IR ) 1 22 R0 . A B TR G i 5
B4 25, RJG A PACU, fF H 2R 1 BE 4 45 J5 iR [0l
9555 o

AR EFRE A BE TIKFCKER TCL HT
BiZ] TCI J5 1.3.5.10.20.30.60 .90 F1 120 min &
EREN KM FEA 3 ml, B AR EHUBEE A7 T
4 CUKFAMN , Bl J5 250> (3 000 t/min, 10 min) , W L
FR MBS -70 CANRARAEE 25T .

AR Feuk B o 25 R B E SR FH AR R4 i Y
TR0 O B 14 8 15 RO €233 £ B 3T 3% (ultra-high
performance liquid chromatography-tandem mass spec-
trometry, UPLC—MS/MS) ¥5 34T MK FE K FR 1l 5% ik 5
BAVASEIN I A A 28 A A TR B D U B 1 S O B
W 2 G A TRT AL BLS , ff ) Acquity UPLC 1-Class
T e AR AR (5, 1AL Xevo TQ-S = T DU L AT i 1A%
K¢ Masslynx V4. 1 F4li db B3, 3544 Phe-
nomenex Kinetex C,3(50 mmx2.1 mm,1.7 pm), &
IE-0.1% W B N s AH, B vEMAE)F.0~0.8
min,10% A;0.8~1.8 min, 10% ~90% A;1.8~3.2
min,90%A;3.2~3.5 min, 90% ~ 10% A;3.5~5.0
min, 10% A; KB EN 0.3 ml/min, #E 40 °C,
PR 10 wl, Uik 451 A e 25 25+ (ESI) I
BR, BAAS E2 500 VBRI FISIRE 350 C
RIS A 850 L/h, 1F & TR, i X
R 22 ¥ W WU ( MRM) B, A7 8 o AR vk 2 1247
Bro T EESITEF R m/z 245.2-141. 1,
SELAINARE (51 i AE 86. 4% ~ 102% , H [6] A1 H PN AH %t
PRI 22 7E 1. 6% ~ 8. 9% , 4 FE DK 1 31k J5 550 i
79.4% ~ 81. 2%, $& B [0l Ui - ¥ {5 hy 67.2% ~
70. 4% MRFCHRER A — o B2 BE A 8 T Il s, o 1

N5 M 17 D0 420 1L 245 3 B8 118 000 2, R P 38 Jo DG i A v
ki A7  BCOE, % iR e M R VR AR E Pk R
U o BRI RN B i B2 2. 0 ng/ml, IL3E HHK
FEBR IS B LE 0. 5~500 pg/L 5 BLEF AR
R UEREVR S5 0 T AR 2 [ AR R T RN Y =
9 143.24xX+231.75,r=0.999 4 % J7 VL HEW R
R R PR AR e M R4, iE A TN 3 TR EE
KR 2 0 AT

it 54 SR SPSS 19. 0 Gt 2F ik itk 40
TEOMT . B A i GOk DA B e R U 22 (a£s)
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FR A AR ORI AR (M)
95% W] {5 X [H] 27 s THECFOR L BCR HT X K, P <
0.05 HERA G FE L, TCI REMEREIFH 5
PRAAANTF FR Y Cm 5 Cp PR R AIA TR 24
(PE) B EH /380K~ PE(%) = [ (Cm-Cp)/Cp] X
100% , TC1 & 4t 19 I 25 & R A PE [ H 47 3K
(MDPE) %75 : MDPE, = median { PE,j=1,---,N,},
FE B2 SR AT 152 22 46 XF{H (APE) B9 i %%
(MDAPE) 7K : MDAPE, =median { IPEI,,j=1,--,
N, | 420 R WP S 26 X6 12 2% (MDADPE) 6 . £
ZBE =median { | PE;-MDPE, |, j=1,---,N | ,i %
P AME,jOZARER | AREA N iZ AR S REA
AR R — BN TRl N B APE PR [l )3 B 48
BRI —E I ) Y Y PAT ROCR AR E 1, 5
AR
60x X i=1IPE, Ixt,~( X i=1IPE ) x( X}

i=1)/N/Zi=1(L) = ( Zli=1t,) /N,

& R

AT 1S BB HEBR 1 618 TR e
] <120 min,2 {51 5 5 PR LRG 22 7™ o 0 2% 0 ele N
Al , 2 12 BIERE AT, 5B 7 61,2 5 6, 4F
W (48.6+11.6) %, F 5 (164.3£10.4) em, A H
(59.2+8. 8) kg, BMI(22. 1x2. 8) kg/m? , {KFE Bk I 4
Pk 1 0 ) ((144.0 +10.9 ) min, 4 55 DK Big &
(137.3+28.8)mg(# 1),

TCI J5 1.3,10 min AfF-3 Cm B BART Cp(P
< 0.05), TCI J& 5.20.30.60.90 120 min Hf 31
Cm 5 Cp ZR LG L, MRFTCIKER S A M+
Cm 4 0.42 pg/ml, B BAKT Cp 16% (P < 0.05)
(£2),

ARFEIRTR TCT I KA B (Cp) 0. 5 pe/ml fHE
AR, TCI RGEVEREITTF M HEPREE R L3R 3.

Wi

TR G 2 A AR A B R g o2 ) 1 ) s ]
PRIFINGEB) 1 2F 52 E , WP A /N, H 2 A7 7m
R G A 5 At Ik RR 1 245 Lo 5 B A B
AR AR FE IR e B R R 5 2 R 1 A
KGR 2 ZE TR T R, RS
HARFEPRER SIS AR R BT ag  (HAE 24 h N
e TR I RIS G A B R R TR 1 R, KA
N o S R o = 957108 %) 4 [l N A
EEOREE 2 +E . — I 2 H 05 8w, BIS #5 &
IRFCIRER TC1 B A S KJE T %4 T 3 h 60 0E
FARBREE" A FTIK Pl 0 4 i T Ak e 38 10 0 2 A
T BRI AR VEORE, B TIE S FE DK B8 JRR e 4 15 Frr
TR ZGYIWE } 0.3~0.5 pg/ml'S | 2540 7
BRI AR 175 S R FEDKER SR ¥ 0. 4~
0.5 pg/ml, REFLALTHE B A BRI, 1M 3% 80 1 24 3/
HA RS &R, BIS AT #4044 HE bk Fig
IRIRTR BE O, 0 577 JOR P ot VR e PR T AR o g

®1 BER—MER

2 e G L] R BMI W?E%HE?E?EH#I‘EH HRATIK R
(%) (em) (ke) (kg/m*) (min) (mg)
1 E/8 56 158.3 51.2 20.4 128.2 101.3
2 % 41 165.2 63.1 23.1 135.9 150.9
3 % 19 165.7 63.8 23.2 141.1 145.2
4 '8 49 158.8 55.0 21.8 137.5 111.5
5 5 57 170.1 61.5 21.3 155.4 117.3
6 E/8 59 150.8 58.3 25.6 146.2 116.4
7 E/8 52 153.9 51.2 21.6 139.6 128.4
8 % 51 165.5 58.6 21.4 144.6 146.1
9 '8 54 153.6 45.2 19.2 133.4 110.8
10 5 35 180.2 65.3 20.1 152.5 165.2
11 % 55 172.6 60.2 20.2 146.3 151.9
12 % 55 182.2 80.8 24.3 168.7 202.4
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%2 TCIEARFERSKIEREE Cm B9 (pg/ml)
BHEHS 1 min 3 min 5 min 10 min 20 min 30 min 60 min 90 min 120 min
1 0.45 0.47 0.34 0.43 0.54 0.48 0.42 0. 44 0.55
2 0.39 0. 41 0.53 0.35 0.29 0.30 0.24 0. 46 0.39
3 0. 47 0.33 0. 66 0.38 0. 40 0.21 0.13 0.59 0. 62
4 0.16 0.19 0.19 0.27 0.27 0.55 0.53 0.52 0. 60
5 0.18 0.44 0.19 0.33 0. 48 0.57 0.55 0. 46 0. 46
6 0.18 0.30 0.26 0.59 0.48 0. 70 0. 61 0.42 0.42
7 0.11 0. 41 0. 31 0.45 0.57 0. 60 0.73 0.72 0.55
8 0.51 0.61 0.75 0.48 0.59 0.63 0. 47 0.39 0.31
9 0. 68 0.53 0.72 0.39 0.36 0.39 0.41 0. 49 0.35
10 0. 46 0.43 0.37 0.36 0.28 0.28 0. 44 0.42 0.26
11 0. 40 0.31 0. 36 0.58 0. 45 0.37 0.31 0.27 0.26
12 0.16 0.57 0.33 0.51 0.63 0. 41 0.39 0.20 0.17
F-3J Cm
(e 0.35£0.18 0.42+0.20 0.42+0.12 0.43+0.10 0.44+0.13 0.46x0.16 0.44+0.16 0.45+0.14 0.41x0.15
£ 3 IRFELKES TCI REMEEIEM ISR
28 THEE LR IVE 10% A A %L 90% H i %L 95% CI
PATIRZE (%) -15.50 -15.86 -58.22 21.37 -21.15~-9. 85
TR E (%) -15.86 -18.63 -28.35 0.45 -26.23~-8.03
FEHE (%) 21.89 22.45 13.77 28. 35 17.95~29. 06
(%) 21.95 22.18 -19.82 13.53 16. 18~26. 67
IYBREE (%/h) -0.72 -0.72 11. 11 31.00 -11.02~6.01

TSCERIKEST 0. 5 we/kg A7 FEFEBEE 1T L) 2 3 4l
JULIAZE B F7 7 15 JE A IO 98 B I 1) AR B 9 R
PG4T RFEMRE B 5 KJe , IR TR BIS Wil A<
FFE 485 5 b s AT A v 451) H B0 7 o JUL R 2 B 42, T i
S5 R 25 e [l B K FE K T 1 400+ 4 FH fk
PRSI O N AT K R I 5 25 v B D
()7 1 2 ARG D | A 93 6 LA AR 438 () AR FE K e
ERCR AR g (HPLC) M i — 254k, 76 LA
BRI 25 e FE ARG I S 96 Rl B BRRAS KT
fif UPLC-MS/MS 3t 7 ik iZ ik a5 & 1 sl
AH € T R 1 53 B8 B T RT3 A i M L o AT i
T R 1 v R AOEE R L T v i A R A (S A K FE K T
FE LM I TSR | EE AR R A A )
15, AR AR I S I AR T DR R VR R T

BT IR SRR T 1k SR AR A I R B 2 ng/ml,
A LI PR P 2 A P ot A T IR T ok R T 2

MRFEIKER TC1 R 58 R PERE B B35 1M 2K 50 v i
T RE A VR S B S L SRR B L FE R TCL RGE
R BB A R 28 A WL R 22 2R 8 ) 2 S U
B F AR ATy, s i 288 122
BORERUEE ] TCI RGMEREMN EZHR K, HATIKIT
BKTE TCI R8N Y Arden 2513 12 S50 k26
B R/ FEABIE G AR T R4S 0 - 245 B, T
S B AREE DAY S5 e R R DL S [R] Fl
AR AR Z [ A B AFTE I 45 Fh 22 5, A5 BT i
MZ50 5 B SEBR 19 25 8 Jy 2 R Ie e, v H T
WATERT =R B A R TR 22,

AN TCL Z G0 P B 32 2% F 0w 25 5 E o B
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TR B B A3 WO DA HE 5 o 38 A 4 X i 2
(IMDPE|) <15% , #% i ¥ ( MDAPE ) <30% , Bl 7]
N T PRBREE . ABFFESS A WoR , TCL ] R 4t
RSB B2 /N T 30% , R Goks i B 3¢ 1 5 TCT A ] 3R
GiAmE E N —15. 86% , 45 X {E VT 15% , LS 0 )%
W g, FEAS Tl R I R oK, IKRFE KR TCL ) 1.3,
10 min 9 Cm 3 {H 43 il & 0.35,0.42,0.43
pg/ml, YU B AK T Cp, BV ML FEAKRFEPK R Cm Ry
0.42 pg/ml, KT Cp A9 16% , i 75 4+ K il 42 45
B R G EAGT S 2R iR A R R S A
5% TCL 25 N B Arden 251080 J1 2B 80 1)
REERRR(CL) 5 EAARFEA X, #7876 15 R
FH A e 07 A 0 TR P % 8 M0 225 5 R 8 9 a0 £ 7
e B ) IR YT B Lk JRR RS 5 R A R 2o R R
HIBERy & A, BT B 12 2 B O K, T R 5 AR AR
BB D K

WFEWKREE TCI RENM B 1% 285
TCI St NI 2454R 80 ) 5 5 s Z (R A AE 22 5, TCL
AEAEELE] Cm 5 Cp 52 &M, WiAE T 52 0 e
JE SRR B S PAT G FR A b 451 90T i 2 e
HTfg, — WA RGN B L XHE /N T 1%/h,
OISR E . ASHESE 73 B AL - 0. 72%/h,
WCFTIKEE TCT 1 Ta] , bifi 25 B A] (942, Cm 30k e IF
Bl Cp, 2 TCI 20 min LA, 5 Cp Z 55583
SR WRIZ R G BT B AR E P AR I
PR T 2 i e 091) e 30 2 A0 1 B 3

25 PR RFEBKREE Cp M 0.5 weg/ml, ZEE A
NBE TCI I, R Arden 25180 11280 TC1 25t
) O 25 RN 45 ) B A K, (H R G o BB /D, e 4t ¢
o B IR B2 A 0 BE AR I R T 4320 N 3%
WFEREA /N R AR Cp I TCT R HERE,
5 RAREAIF 78 E— 2 4 AN AR FE KR TCT R 50
ITERE .
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