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Stabilization of Doxorubicin Hydrochloride in Injections
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Central Research Institute, Boryung Pharmaceutical Co., Ltd.

(Received June 20, 1994)

Effects of various formulation factors using Ls orthogonal arrays with the stability of doxorubicin
hydrochloride injections(DHIs) were investigated. The degradation of DHI may be occured by pH, tem-
perature, light and metal ions. It is known that DHI should be stored on refrigerated condition of 4~8T
because of its unstability on the room temperature. The employed factors were sodium chioride as isotonic
solution, sodium bisulfite or sodium pyrosulfite as an antioxidant, disodium edetate as a chelating agent,
methyl parahydroxybenzoate as a dissolution time shortening agent, and hydrochloric acid or citric acid
as a pH adjusting agent at 22C. From the results of Ls orthogonal arrays, an optimal formula, including
sodium chloride, disodium edetate, sodium bisulfite and hydrochloric acid, was obtained and the shelf-life
of the formula was determined as 560 days approximately.
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Table 1—Composition of Doxorubicin Hydrochloride Injections

A

g A9F - 99

funit; mg/25 mi)

Formula
Factor Component

b c d e f g h

Doxorubicin - HCI 50 50 50 50 50 50 50

A Sodium Chloride - - - - - - -
As Sodium Chloride - - - 225 225 225 225
B: Disodium Edetate - - - - - - -
B: Disodium Edetate - 25 25 - - 25 25
Ci Methyl Parahydroxybenzoate - - - - - - -
C. Methyl Parahydroxybenzoate 5 5 - 5 5 - -
D Sod. Bisulfite - 375 - 375 - 375 -
D Sod. Pyrosulfite 375 - 375 -~ 375 - 375
E. Hydrochloric Acid q.s. - q.s. - q.s. - q.s. -
E. Citric Acid q.s - q.s - q.s - q.s.

28 A% 3 P A9 AR FR%A o

ek
AE wy

Alef

4T GAAEFA D), oFIFAUEF
(Shinyo Pure Chemicals Co., Japan), ¥ 2o}834
Y EF(Junsei Chemical Co., Japan), J|HEAMIE
H(Disodium Edetate, Junsei Chemical Co., Japan),
22 Al¢HA 3kA A (Methyl  Parahydroxyben-
zoate), GINI}EHF(Junsei Chemical Co., Japan),
A AHYakuri Pure Chemicals Co., Japan), Tg4t
(Yakuri Pure Chemicals Co., Japan)3} v A= 1
T AloFE A3t

oHEAM AlE

E27H)4 GAE S Eoll 50 mg/25 mi9) FEE
Table 1o A} Zro] 2} A u}el] mye} 2 A3kl 22C 9
3}.2.7](Life tester, Hotpack Co., USA)el| X935}
1 AAAEE Z337] f3te A7 §he
& A%k

ek

HPLC A)|~¥]& F&3P = (Waters, Model 501),
%559 7)(Rheodyne, Model 7125), UV/Vis A&
7](Waters, Model 484), 2 £ 4| (Waters, Model 746)
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Table 11— Degradation Rate Constants(k) and Shelf-life(Teox) of Doxorubicin Hydrochloride Injections Shown in Table |

at 22
Formula a b c d e f g h
K (X107 9.807 17.320 9.397 29.290 13.390 21450 11.320 4.508
Ta(days) 10745 60.84 112.14 35.98 79.11 49.13 93.09 233.76

Table 11— L Orthogonal Arrays of Doxorubicin Hydrochloride Injections and Stability Data at 22°C for 105 Days

Factor X X-X)x10 yi
A B C D E BXD e* v
Sample \ Xi Xo X, % Xtk
a 1** 1 1 1 1 1 1 83.2 90.0 25 43 68 4624
b 1 1 1 2 2 2 2 82.6 829 -31 —28 —59 3481
c 1 2 2 1 1 2 2 90.6 90.1 49 44 93 8649
d 1 2 2 2 2 1 1 75.0 72.8 —107 —129 —236 55696
e ik 1 2 1 2 1 2 85.7 86.7 0 10 10 100
f 2 1 2 2 1 2 1 78.7 79.9 —70 —58 —128 16384
g 2 2 1 1 2 2 1 88.5 88.2 28 25 53 2809
h 2 2 1 2 1 1 2 96.1 95.2 104 95 199 39601
Total 0 131344

*, error factor; **, represents A B, Ci -

effect between factor B and D.
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F

ER @
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Figure 1— Chromatogram of doxorubicin hydrochloride.
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and ***, represents A B, C; -+

likely to be shown in Table II; BXD, the interaction

Table IV—Results of Analysis of Variance for Data Obtai-

ned

Factor [ S \Y F. %
A 1 4489 4489 2.77 6.82
B 1 2970 2970 1.83 451
C 1 17030 17030  10.51 25.88
D 1 12544 12544 7.74 19.06
E 1 13456 13456 8.31 20.46

BXD 1 420 420 - 0.64
S 1 14762 14762 - 2243
Se 8 1016 127 - 0.20

Total 15 66688 4061 100.00

Pool error 10 16198 1619

BXD, the interaction effect between factor B and factor
D.
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Table V— Residual Doxorubicin Content of Statistically Cal-
culated Optimum Formula at 22C

Days 0 15 47 60 105
Content (%) 1000 988 98.7 98.5 97.7

Content

oz
so

Time, Days

Figure 2—Degradation of doxorubicin hydrochloride in
various injection formula at 22TC.

Key: O, Formula a; @, Formula b; Vv, Formula c; Vv,
Formula d; [J, Formula ¢; M, Formula f; A, Formula g;
A, Formula h.
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Figure 3— Influences of various formulation factors on the
stability of doxorubicin hydrochloride injections at 22
after 105 days.
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