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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-carnitine 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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pH ) GWFS5]S (A) . (B) . (C) . (D)
( ) KJ202 ( (AxB).
) o (AxCQC). (B x
1.2 ( ID: 2ASV- C)
CRW9 400 mg 99.9% o Ly(2")
); ( 14040718 1 2 3~5
lg ) ;5% GS( 12122098) . 6 7.
10% GS( 14041893) . GNS( 12080895) . 1
0.9% NS( 14072395) B C D
. /mL /min /re min~!
1 8 1 (1 200)
2 2 0.9% NS 10 2 (1 000)
2 Lg(27)
/ 1/A 2/ B 3/ AxB 4/ C 5/ AxC 6/ BxC 7/ D 10 =25 pm
1 1 1 1 1 1 1 1 80 6
2 1 1 1 2 2 2 2 27 14
3 1 2 2 1 1 2 2 204 160
4 1 2 2 2 2 1 1 156 76
5 2 1 2 1 2 1 2 88 39
6 2 1 2 2 1 2 1 221 196
7 2 2 1 1 2 2 1 171 75
8 2 2 1 2 1 1 2 124 75
=10 pm
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
3 AxB
A
1 2
53.500( =10 pm) / 154.500( =10 wm) /
10.000( =25 pm) 117.500( =25 pm)
180.000( =10 pm) / 147.500( =10 wm) /
118.000( =25 wm) 75.000( =25 pm)
4 AxC
A

1

2

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

129.500( =10 pwm) /
57.000( =25 wm)
172.500( =10 pm) /
135.500( =25 pm)
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5 BxC
B
C
1 2
| 84.000( =10 wm) / 187.500( =10 pm) /
22.500( =25 pm) 117.500( =25 pm)
) 124.000( =10 pm) / 140.000( =10 pm) /
105.000( =25 pm) 75.500( =25 pm)
6 =10 pm ¢ ¢
Cl C2 C]
F P
A 2346. 125 1 83.418 A B CD 1 g 8 mL
1 1 1 2
B 7140.125 1 253.871 <0.05 1 min.
AxB 8911. 125 1 316. 840 <0.05 2.2
C 28.125 I 1.000 L (1g) 8 mL
1 min 4
AxC 4371.125 1 155.418
3
BxC 3828. 125 1 136.111
D 4278.125 1 152.111 . 3 g,
(0 28.13 I 2010 ) ’ 100 mL
TFy_pos(1 1) =161 F, oo (1 1) = 405, 10 wm
e 10 pm 6 000 25 wm
~> e 25 pm 600 .
F 10 wm 25 pum
A 2080. 125 1 3.939
B 2145.125 1 4.062 o
AxB 11325.125 1 21.444 8
C 820. 125 1 1.553 =10 pm /mL = 25 pm /mL
AxC 6786. 125 1 12.849 ) 08 s
BxC 7750. 125 1 14.675 ) 03 5
D 528.125 1 1.000
3 84 4
(D) 528.13 I
X s 85+2.65 4.67 £0.58
CFy o0s(11) =161, F, oo (1 1) = 405.
=10 pm 2.3
N 2.3.1  Hy-
CAXB>B>AXC>D  persil ODS Cg( 4.6 mm x250 mm-5 pm) :
>BxC>A>C C ( 8.45 ¢
o . 0.87 ¢ 1 000 mL
A pH  3.0)— 65: 35; : 225
B, C, D, =25 pm nm; 0.8 mL * min~"'; 126 C; 120
N wLo 4
AXxB>BxC>AxC>B 4
>A>C>D D (1 4.7 min

A, B, C, D,.

1200,
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A B C
1
CAL B.1~4 5% GS<10% GS.GNS.0. 9% NS ;C.1~4 5% GS<10% GS+
GNS.0.9% NS
2.3.2 10%; 5% GS.0.9% NS 8h
50 mg 1.5 mL 1.0 o
mL 50 g+ L' 0
’ 1%
( ! g) 4 h 5% GS 10% GS GNS 0.9% NS
8 mL 1 min 0 100 100 100 100
500 mL 5% GS.10% GS+GNS 0.9% NS 2 93.59 62.13 101.35 97.09
o 4 91.63 63.37 94.78 96.59
2.3.3 50 g L*l 6 91.00 62.99 89.63 96.51
( 0.25. 8 92.36 62.13 87.09 96. 35
0.50.1.0.2.0 4.0 .6.0.8.0 g+ L") “.3.1” 0h 100%
(Y) 10 4 0~8 h pH
(X) 5% GS 10% GS GNS 0.9% NS
Y =204 347X +7 134.3(r =0.999 4) , /h T T T T
0.25~8.0g*L""
4.25 3.99 4.02 5.45
’ 0 5.37 4.91 5.21 5.80
2.3.4 8.0.
2.0.0.25 g'L_l 6 2 6.01 5.24 5.76 5.67
RSD 0.05% +0. 12% 0. 85% 4ooen 569 568 >
. 6 7.26 6.02 5.96 6.02
2.3.5 8 7.84 6.03 5.90 6.86
6 5% GS.10% GS.GNS  0.9%
NS “2.3.17 20 2.3.7 pH. .
L 6 . 4 (23°C) 2010 )
101. 5% 99. 1% 98. 37% 101. 4% VI H pH IX R
(n=6) . 0.2.4.6.8h 4
2.3.6 “©.3.2” pH.
4 “2.3.17 10 11.
0.2.4.6.8 h 12010 » ’
9, 100 mL
10% 1 mL 10 pm 10 pm 25
5 25 um 25 um 3 4
10% GS 2 h 8 h
40%;  GNS 6 h pH 4 ~9 .
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1 4 0~8h /mlL
5% GS 10% GS GNS 0.9% NS
" =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 8 h GNS
(R) 3- N N N- 4 h pH 10% GS
4- 10 .
4 pH
o pH
10% GS+GNS pH 5% GS~0.9% NS 1
pH 5% GS.0.9% NS J. 2015 19( 1) : 10 -13.
i 0~8h 2 Li K Sun Q. Simultaneous determination of free and total carnitine
in human serum by HPLC with UV detection J . J Chromatogr
5% GS.0.9% NS Sci 2010 48(5) :371 -374.
(=10 pm) 0~2h 3 CaoY Wang YX Liu CJ et al. Comparison of pharmacokinetics of
( =10 |J.,m) 2 h L-carnitine acetyL-L-carnitine and propionyL-L-carnitine after
( =10 p‘m) single oral administration of L-carnitine in healthy volunteer J .
Clin Invest Med 2009 32(1) : E13 - EI9.
4 N
° J. 2014 34( 15) : 4168 -
4169.
0.9% 5 92
J. 2013 10(24) : 3357 —3358.
! 5% GS 6
J. 2014
’ 34(8) : 660 — 664.
5% GS ; p
° J . 2014 36(8) : 1635 — 1640.
12-14 ( 8 5
8.459 0.879 I 2013 35
1 000 mL pH 3.00—  (3:1); (8) 1788 - 1792.
( 5.75 mL I mol L' ’ »010: X G ¢ s
50 mL 1000 mL 10 Dabrowska M Starek M. Analytical approaches to determination of
pH  2.4)— — camnitine in biological materials foods and dietary supplements
(980 mL:20 mL:0.555 g) ;0.05 mol * L™ J . Food Chem 2014 142:220 -232.
( 6.81 ¢ 1 000 1 I
L, b 4.3) — (35:65) 2012 33(7) : 63 - 64.
12
J. 2006 15(20) :1785 - 1786.
° 13 . HPLC J .
2010 23(5) :692 —693.
lg 8 mL 14 . HPLC
1 min 5% GS 0.9% NS J. 2009 25(6) :588 —591.
( 12015 -03 -30 12015 -05 -29)



