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Orthogonal optimization of the admixture technology

about L-carnitine for injection
WU Yan,CAO Jiao-yu, WU Feng-zhi,et al
(Anhui Provincial Hospital ,Hefei ,Anhui 230036, China)

Abstract: Objective To optimize the admixture technology of L-carnitine for injection. Methods The L (27 ) orthogonal test was de-
signed to optimize the solvent,the amount of the solvent,the shaking time and the shaking frequency. Then the concentrated solution was
diluted by 5% glucose injection,10% glucose injection,sodium chloride and dextrose injection and 0. 9% sodium chloride injection, re-
spectively. The L-camnitine content,pH value, appearance and insoluble particles of the products within 8 hours were measured under
room temperature (23°C ) so as to investigate their stability. Results The best deployment process was dissolving the powder(1 g)in 8
mL sterile water for injection and shaking for 1 minute with low frequency. The content of L-carnitine in the 5% glucose injection and
0.9% sodium chloride injection were stable within 8 hours,which declined more than 10% in the sodium chloride and dextrose injec-
tion within 6 hours,and nearly 40% in the 10% glucose injection within 2 hours. The changes of pH value, appearance and insoluble
particles of the products were tolerable according to the pharmacopeia. Conclusions The best deployment process of L-carnitine for in-
jection has been optimized by the orthogonal test,which provides data support for admixture technology and promotes the rational clini-
cal medication.
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(AR R R R XA A R ] ) s PHS-3C T Ag
5 pH 3 (LR REAXAR ) s GWF-5JS SOk H7 A
(KBRS A A R A W) L KI-202 BUR 4 (T1 95
R PRy 7 AL A BRA D)

1.2 #@m5iRH A REITH IR (ID:2ASV-
CRWO, #LHs 400 mg, 2B 99. 9% , H [E £ fis 24 df K
TEBFFERE) s TESH I ZE R ETT (145 14040718, HLA%

2.1 EXREEHC T 5ER  ®mEAREME
BECA) EBLR(B) IR (C) IRk (D)
BEINR JFHER IR SR (A xB) IR
KRG PG E] (A x C) FFPEHR 53R W (B x
C) ZHAE T, L WA T3 1R OB B B0 P 4
bro SR Ly (27) IESCE S, 2 KF- Bt 3
LIRSS Bt AR I 2, s AR A R L 3 ~ 5,

1 g, S 256 BRA W) 5% GS (b5 12122098) | TR 6,7,
10% GS (It 5 14041893 ) . GNS (it 12080895 ) . ®1 RBAZTKER
0.9% NS (fit5 14072395 ) , 34y 22 80 = Jit 24 b e 1y KT Apme VR CHREHE D RIHIK
AR AL H B G R 00k 4, B R R 43 B /ml. /qn /r - min”!
ali K R aifhK . b KRR ® ! Be(1200)
) 7‘7‘;255?5% 2 0.9% NS 10 2 12 (1 000)
R2 L2 ) EXRRIHEER
FTAE) /A & 1/A 2/ B 3/ AxB 4/ C 5/ AxC 6/ BxC 7/ D i
=10 wm =25 um
S 1 1 1 1 1 1 1 1 80 6
S 2 1 1 1 2 2 2 2 27 14
S 3 1 2 2 1 1 2 2 204 160
S 4 1 2 2 2 2 1 1 156 76
SCER 5 2 1 2 1 2 1 2 88 39
S 6 2 1 2 2 1 2 1 221 196
ST 2 2 1 1 2 2 1 171 75
S8 2 2 1 2 1 1 2 124 75
=10 um
K, 116.750 104. 000 100. 500 135.750 157.250 112.000 157.000
K, 151.000 163.750 167.250 132.000 110.500 155.750 110.750
R 34.250 59.750 66.750 3.750 46.750 43.750 46.250
=25 um
K, 64.000 63.750 42.500 70. 000 109. 250 49.000 88.250
K, 96.250 96. 500 117.750 90. 250 51.000 111.250 72.000
£33 AxBXEHIEAR
A
1 2
53.500( =10 pum)/ 154.500( =10 wm)/
10.000( =25 pum) 117.500( =25 wm)
180.000( =10 wm)/ 147.500( =10 wm)/
118.000( =25 wm) 75.000( =25 wm)
x4 AxCZHERE
A

1

2

142.000( =10 pm)/
83.000( =25 pm)
91.500( =10 pm)/
45.000( =25 pm)

129.500( =10 pum)/
57.000( =25 pm)

172.500( =10 pm)/
135.500( =25 pm)
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®5 BxCXEMERAR

B
C
1 2
. 84.000( =10 pm)/ 187.500( =10 pm)/
22.500( =25 pm) 117.500( =25 pm)
5 124.000( =10 pm)/ 140.000( =10 pm)/

105.000( =25 pm)

75.500( =25 pm)

F6 =10 pm RRMERBZHPNTESTR

HR 2 AhE F P
A 2346.125 1 83.418
B 7140. 125 1 253.871 <0.05

AxB 8911.125 1 316. 840 <0.05
C 28.125 1 1.000

AxC 4371.125 1 155.418

BxC 3828.125 1 136. 111
D 4278.125 1 152. 111

WIE(C) 28.13 1

TE:F) .05 (1,1) =161;F, o (1,1) = 405,

RT =25 pm RAURBSHHFTESTR

H# M2 HEE F ENE
A 2080. 125 1 3.939
B 2145.125 1 4.062

A xB 11325.125 1 21.444
C 820. 125 1 1.553

AxC 6786. 125 1 12. 849

BxC 7750. 125 1 14.675
D 528.125 1 1.000

R (D) 528.13 1

FEF) g0 (1,1) =1615F, 4 (1,1) = 405,

R AR AN PEOR, = 10 wm IR
FKF (8 B A3 AT S BAR T A7 22 70 e 4 51, vl
I SZ 2R ) FERIF R :AxB>B>AxC>D
>BxC>A>C,Hr CHRZEFmEE,AF iRz
THIRIR . it AN E St 52 HAE ]
PR BA B EEN, A s B RE ks A,
B, C, D, MM ATEVERC =25 wm [H R A7
0 B AT A BAE RO 22 40 A a5 A, AT 4%
I ZERN ERITE RN AxB>BxC>AxC>B
>A>C>D, Hrh D RNZRZmESS, 1E iRz
PEIR A S ML 2o A, B, €, D, HRAH

Pl HEPRIC I 51 C R AR AE 229, N C VR 2
WO C, 58 C, B (B SERE TR & B C, W
X/ VR GC T 1), 5 e A P kR o e
BeJ7ih A, B, C, D, B4 1 g 2543 8 mL K#{E
5 K T, P8R HR ¥ 1 ming

2.2 BEEERAERIE HR 4R ik, 5o
SHRZERBIT 1 32(1 ), fin 8 mL 7K B3 5 k18
PR | min, B THORERS b, A0S IR 4 1K,
S UBE AR TE, BUG 3 U 2 (AR BBURE R AR
5SS AR AR B A A BT A B OB
o DUESRVETFATHET 3 U, 45 L% 8,

2010 FR{ [ 25 8) B bR g ol 100 mL
AT BT 36 P i 0 B R S A 28 P 5 10 um
J% 10 pm L_E OB R 5 6 000 iz, £ 25 pm %
25 wm DA BIBOBA TS 600 KL, BiFikgh st
BT 10 wm KL 125 wm B2 L L (4 fHOk: 4
BOYPF4 25 BUbR v, ELIWOR, B0 B 38 i 3Rl /1, 3
W e B A I 0 8 T AT

®8 EHAEFRITARAZERIEXBER

i =10 um BOREC/mL. > 25 m BORIEL/mL
1 88 5
2 83 5
3 84 4

xS 85 +2.65 4.67 £0.58

2.3 mmiiEmREEER

2.3.1 &iEFtS ARE MRS A% Hy-
persil ODS C (4.6 mm x250 mm-5 wm) , JishH - i
PRER G W BT W (RS B PR IO IR — %040 8. 45 o,
PRA 4 0.87 g, K TES K E A AL 1 000 mL, ]
BERRIE pH iy 3. 0)— HIEE 65: 355 K il i 4< - 225
nm; FiiE 0.8 mL - min "' AR 26 C; #ERE R 20
pLo TEMCEITESEMET, A2 RJETT X B, 4 AR
[F) Y2 LR LA B 4 st i o0 il R, D S 3%
EICEN 1) Z2R SR 7T ) BR G i) HE WA IS [B] 24, 7 min 7z
A BB e R R TTHAMIET 1200,
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H A ZERJETTA B B 1 ~4 535k 5% GS 10% GS .GNS 0. 9% NS [958 Ui C. 1 ~4 43 RS 2R 1T 5 5% GS . 10% GS |

GNS 0. 9% NS & Hic At A% i i 7k o

2.3.2  zuikeyEA) X BRERIA TR BRI R
JETTXTREAH 29 50 mg, & F 1.5 mL B0 H, 1.0
mL J S E 2, B SR B 50 g - L™ R R
[[e27 38

PR AT BUE S 22 R RIT (1 g)4 3,3
I8 mL IR S K B AR IR % 1 min, &
435I 500 mL 5% GS . 10% GS .GNS } 0.9% NS
ic hy S0t L, B
2.3.3 KHBXAFR 50 g LTI AR IR AE
FH TS AHRR B , 45 Z 50 5t e 8 X BRI 9 (0. 25
0.50.1.0 2.0 4.0 6.0.8.0¢g-L")#“2.3.1”
TR 2544, 0 5 0 i B, AU T R (Y) PN AR A, T
SR (X) i As b, 22 o b oA T 45, 75 [ 05
Y =204 347X +7 134.3(r =0.999 4) . 25 FEH,
TES A ZE R IRTT R 0.25 ~8.0 g - L™ Jl[H
STV RIFIER LR
2.3.4 MHEERE WERBITAESBRS. 0.
2.0,0.25 g - L™ =Fhuk i, B bR 6 Uk, 0 sk I
FURSD 40514 0. 05% 0. 12% 0. 85% , 3 B 1% )5
PKE R RAF o
2.3.5 mpkARiXE RERBGEEES AL R
T 6 £, 433 5% GS . 10% GS.GNS & 0.9%
NS VA — & W B, #2. 3. 17 U 443 RE 20
wL, BEFPETRCEATERAE 6 Ko AT 4 BRI T3
[N 43 34 101. 5% 99. 1% 98. 37% .101. 4%
(n=6), R EAT, Jrd 4T
2.3.6 M A FRITHAE T $#92.3.27
TR J5 245 4 FhOSCah i, 43 4% 2. 3. 17 R
BRI T 0.2.4.6.8 h i e i T AR, 1155 AH
X BRI 9,

5RO T AERR DK SN KT 10% BB R
OIR A A R % 25 5 S RS B AR o
MZEREITYS 10%GS Fifhfs et 2:,2 h
B3l 40% 5 5 GNS Bfife e P i 2,6 h & i

Rt 10% ;5 5% GS 0. 9% NS BLfhi 8 h NAzZE
EARE ,JE B

RY HEERPEFRITHEEEN
- X 5 8t/ %
5%GS  10%GS GNS 0.9%NS
0 100 100 100 100
2 93.59 62.13 101.35 97.09
4 91.63 63.37 94.78 96.59
6 91.00 62.99 89.63 96.51
8 92.36 62.13 87.09 96.35

H:LL0 h iy 100% TR & 5 .

R10 4 FHRLREA O ~8 h pH RIMAENXIFSR

5% GS 10% GS GNS 0.9%NS
A TE]/h

pH 4N pH SN pH SN pH SN

251 425 Ffs 3.9 Ffs 402 Tofs 5.45 Ff

0 537 Ffs 491 T 521 Ffy 5.8 Ffs

2 6.01 Ffs, 524 Tfs 576 Tl 5.67 Tfh

4 611 K 569 Bfs 5.68 T 5.71 Kf

6 7.26 Ffn 6.02 Ffn 5.9 Ffn 6.02 T

8 7.8 Ffy 6.03 Ffs 59 T 6.86 T

2.3.7 Msufirik pH SML . RE W HEED  TEE
M (23°C) 540, M4 2010 hig € [ 2 ) — stk
VI H pH B 2 72 FIRR S X RO Mo A6 25
P IR 25 R LA 2 0.2 4.6 .8 h (1) 4 Pl i
H pH AN PEOR R, I S AN IAS A 00 , 45
B 10,11,

ZEHLSMHT - 2010 JQ [ 25 i) B bR R g
o4y 100 mL B LA F 8 KO S, BRAE ob ,
I mL #1510 pm K& 10 pm DL OB A 155 25
L, 25 wm [ 25 pm DL ERBOREANTS 4 3 K4 B
B 8 h NN PERORLAT & HLE , HAS i i
W pH BITE 4 ~9 JE N, A75 kO R oK o
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R11 AFRRERKO ~8 h RiEMERHBIEL TSR /mL

5% GS 109% GS GNS 0.9% NS
B[] /h
=10 pm =25 pm =10 pm =25 pm =10 pm =25 pm =10 pm =25 pm

= 0.2 0.0 0.3 0.0 0.2 0.0 0.8 0.3

0 4.5 0.1 7 0.2 5.5 0.4 8.3 0.2

2 4.7 0.2 11.3 0.3 4.6 0.3 7.6 0.0

4 14.3 0.5 9 0.3 8.9 0.5 14.8 0.3

6 10.3 1.8 15.2 1.5 7.7 2.3 16.8 0.7

8 13.2 2.8 11.1 1.6 4.5 0.5 15.7 0.8

3 itig BREATREAE 8 h Nl 52 5, 2 1] GNS 7 B, U

Lo RRBITI A PR (R) -3-FRHE-N, N, N- =
B - EEAL Y, R TR R B B, DR i
T4 PO 2 s, O AR pH s
WA AR TS HARHEZS A pH Rl 25
H,10% GS \GNS 1) pH AHX} 5% GS 0. 9% NS %,
PRIt JEVT7E pH 4 R Y 5% GS 0. 9% NS i il
AR E MR . SRS IR O ~ 8 h ANV Uk
AEACIE BRI, 2R JETTHE 5% GS 0. 9% NS i i
ATEHERORL( =10 wm) ZZAEE ] 2,0 ~2 h NAE
PERORL( =10 pum) BB/ $RE R 24,2 h |5A
TSRO (=10 wm ) B0 384 2 it 35 [R] B )
BONAERIETT & i AR ARAT , 3875 i PR A A o i =
A]HE A I EC I

TSR ZE R JR AT B WA 5 HE 77 5 30 ki
IR RIS 0. 9% SR AN EEFL IR Eh MRS T 3K,
RO XS TO ML R0 3, A 17 kB 1 im0 JUiE 172
FHE e PR A A6 1) T 6 R 5% GS A A e BRI
B TR, A S 30 7 8 i i R o M T, Ry 3 S
FHAERIETT I REFH 5% GS V5N # B s i i AT 47
PEERAL T A IR

RR I SCHRRIE 7, 20 B H A e TR e 9 T (B
WEIR — S0 8. 459, IR — 81 0. 879 , 14 HIZK &
258 1 000 mL, BRI TS pH 2 3.0) —HIEE(3:1) 5
B ERER 2% 0B (B AR 5. 75 mL, fii 1 mol - L™'&4K,
LA 50 mL, /KA BE 2 1 000 mL, A FIE 4
AN VAW pH & 2. 4) —H fE— B bt 1 1R 40
(980 mL:20 mL:0.555 g);0.05 mol - L™ @i th 27
TR (BRI —SUBP 6. 81 g, MI/KIR MR T A B 22 1 000
mL, R A ST pH 2 4. 3) — M5 (35 65) S5 i sl AH
RYGE, G5 R R LR — Mt Sh AR R, 22 R e
TRV AT, 55 To R .

ARSI AU S T 22 R Je 7T B AR RIS 07 2%,
BIE 1 g 254 8 mL KR S K i , 1845 K 3k
Wi 1 min, 75 S WCECE FH 5% GS 50. 9% NS
TR, R UL R VE S 22 R JEVT e S B, IF

BEAE 4 h AEEFISEEE , Al i pH A4 10% GS
i

SE

(1] 2 OIS 7, 2. 2 i 1A DB 3 IR 755 B 45 9 L 1)
BIARSCRITSEL )] . ZRIBE2,2015,19(1) 110 - 13.

[2] LiK,Sun Q. Simultaneous determination of free and total carnitine
in human serum by HPLC with UV detection[ J]. J Chromatogr
Sci,2010,48(5) :371 - 374.

[3] CaoY,Wang YX,Liu CJ,et al. Comparison of pharmacokinetics of
L-carnitine, acetyl.-L-carnitine and propionylL-L-carnitine after
single oral administration of L-carnitine in healthy volunteer[ J].
Clin Invest Med,2009,32(1) :E13 - E19.

(4] JAESL & RIETT B PO ) 2005 FAs O LGS K I

R [T]. b 424 % 7K, 2014, 34 (15) : 4168 -
4169.

(5] % 8BRS 2 RBTTHES BRI 1210 ) s 92 filyy
HONEE[ ). K BE 2 SR ,2013,10(24) ;3357 - 3358.

(6] JKBLIL, victsder , B L, 45, V5 o 658 VR e B R TE A2 Ak
B HAEAR R iR e B 42 1]. IR B Be 25 25,2014,
34(8) :660 —664.

(7] ALZID7 KRR, 254 M, 55 G LR G R 5 6 Fhiikid
HAREEL]. TPi2h,2014,36(8) :1635 - 1640.

(8] f X 25, KRSCH. 5. WBEFTEFRS S R i &
TES IR BN 25 R 5 AR E MEB 42 T ). vh iy ,2013,35
(8):1788 - 1792.

(9] HERAMEG 2 hEZ M) [S]. Jbat: P EEGRHL
A, 2010 ffF R IX C.

[10] Dabrowska M,Starek M. Analytical approaches to determination of
carnitine in biological materials, foods and dietary supplements
[J].Food Chem,2014,142.220 —-232.

(11] BeIET- BB A M & 0 L8 REEE RS F )], &
2F PR 2012,33(7) 163 —64.

(12] F 8GH AL OB ROBOR GRS LI A2 R JETT Y I 25 e
FELT]. WP 25443 ,2006,15(20) ;1785 - 1786.

[13] £ J%,5k80 . HPLC Y& E S I Ze RIETT I & &k [ 1]. R
JeiT BE%2,2010,23(5) 692 - 693.

(14] PR, R 8%, V1Y, 4. HPLC iEIE 72 R R T i i
AR IR B4 ,2009,25(6) :588 - 591.

(ks H191.2015 - 03 30, &[0 H 4 :2015 - 05 -29)



