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Stability of Cytarabine Admixtures
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Young Mee Lee, Kie Ho Sohn, and Kyung Eob Choi
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and Clinical Pharmacology Research Center, “Samsung Biomedical Research Institute

50, llwon-Dong. Kangnam Ku, Seoul,

136-230. Korea

The stability of cytarabine (manufactured by two pharmaceutical companies) in intravenous admixture
and in plastic syringe was investigated. The admixures containing cytarabine 0.35, 8.6, and 17.1 mg/ml
in 0.9% NaCl or 5% D5W were placed in PVC bags or glass bottles, and the reconstituted cytarabine
(50 mg/ml) was placed in plastic syringe. One ml aliquots were withdrawn immediately after each
preparation and stored at 4°C or 24°C for 1, 2, 4, 6, 8, 10, and 14 days unprotected from light. Each
sample was tested for pH and visually inspected for precipitation and change in color. Cytarabine
concentrations were measured using high-performance liquid chromatography. Neither precipitation nor
change in color was noted, and there were no change in pH during 14 days of testing. The changes in
cytarabine concentrations were less than 10%. In conclusion, cytarabine in IV admixture or plastic
syringe was stable for at least 14 days at 4°C and 24°C. (Kor. J. Clin. Pharm. 1998; 8(1): 59-67)
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°g3}9] 4240 2 AHg T

Z+4-7]174 -2 cytarabineo] A Yol 4] cytarabine tri-
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Cytarabine2 W Ao] A7z Hutel Aol ~e|H
Al 2® 500 mg (Upjohn Lot No 15AWW: A A
E)3} 54 FAtelql Aepeul Fapal® 500 mg (5-9)
#%¥ 50mg/ml Lot No AUV7AB: B A1 E)& A}-8-5}5
t}. 5% 255 gl (= A ZF 50 ml PVC bag Lot No
7011, 3=2] 4|2} 50 mi glass bottle Lot No AAD7DV)3}
0.9% Ae)Ad5 LA 50ml PVC bag Lot No
7014, Fe|AleF 50 ml glass bottle Lot No AAX7DK)
E 3o g 7}2he] w7} 0.35, 8.6, 17.1 mg/ml7}
FEZ PVC bagd} glass bottleol} ZA3}sdct. 50.0
mg/ml £ Futal o) 26l Alekebul F° 500
mgoll FAMEFE 7l ZA|5te] plastic syringeol] 2
o] Rslgch ZAH HAEL AFeHA] -2 Ale)
2 AL2-26C) 2 WAG~ST)RAFEA 0, 1, 2,
4, 6, 8, 10, 14810} AFsled Eejd - 3pabA qAA
< PRt
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ZA| AZ0U)s} 4, 8, 14l AAH ] AAbE &<t
22 JAsta, pHE A Yok A4S ko] wst
o AR H-F 55 Ao, pH= pH 4.0, 7.0, 10.0
930l © & calibration2 ¥t - pH meter (Mettler delta
35008 ol-4-3te) 54 3}9] 2, student's t-testZ 717 5}
9 Hp<0.001).
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High-performance liquid chromatography (HPLC)2
cytarabine®| §2k& FAste] e A S Hot
e} HPLC sy Waters pump (M600), auto-
sampler (M717), tunable absortbance (M486E)Z A
56] 9] o], HPLC 27L& )83} 2},

Mobile phase+= methanol¥} phosphate buffer solu-
tion (6 mM monobasic sodium phosphate, 10 mM di-
basic sodium phosphate)e} E&}tel(50: 950 v/v)2- A
3ttt HPLC A Zx7 22 columne p-Bondapak
Cis (10 pm, 300X 3.9 mm ID, Waters-Millipore)3 A}
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2345t} $4-2 1.3 ml/min (column $}%: 1150 p.s.i)
2 2 slo] 254 nm UVollA Zd-& 10 wH 413}
1587} 7]Z3lgch. Retention time-2- cytarabine 5.0,
uracil arabinoside 5.4, p-toluic acid 12.02.2 v}E}%}EO.
o, o)4da} Z2h& upgl o % 23] Wi AN AEA
= cytarabine?] 27|55 100%Z 3] 90% o]4
ol A$-2 qhgsirtn wopeh”?

Working standard solution& mobile phaseol} cytar-
abine standard (100.02%)E o] 015, 0.3, 06, 1.2
mg/mle] %57} HE2 syl 18]35 cytarabine
standard 1.2 mg/ml, uracil arabinoside 0.05 mg/ml, p-
toluic acid 0.8 mg/mlgl §-4L W50 27} 25
olakal A gt

A AANES 72t 1.0 m o internal standard
solution (p-toluic acid-E methanolol] £-3l: 8 mg/ml)
100 WS- 713t ¥ mobile phase 2 Ald 341 3}o] 0.35-
0.5 mg/ml®) F%7} = E& 319l 3, working standard
solution g+ Z+z+e] 48 1.0 mle)) internal standard
solution 100 Wl 7}3c}.
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=0.085)% Jehd vhd, B A &L 0.35 mg/mle] 7%
o= pH 5.29-6.59 (S.D.=0.319), 7]e} Th2 e o|A
= pH 7.01-8.76 (S.D.=0.445)c. 24, 7zt FxH & c}
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Table 1. pH changes of cytarabine admixtures in D5W stored for 14 days at 4 °C and room temperature

Product A Product B

Conc. . o

(mg/ml) 4°C RT* 4°C RT*
0 day 14th day 0 day 14th day 0 day 14th day 0 day 14th day

PVC bag

0.35 4811002 4.83+0.02 4.85+0.10 4.86+0.01 5.524+0.07 544+0.06 542+0.03 554+0.08

8.6 4.924+0.00 491+0.00 4.9240.02 5.02+0.00 7.34+0.18 7.12+£0.00 7.20+0.26 7.06+0.05

17.1 4.934+0.01 4.924+0.00 4.93+0.01 5.02+0.02 7.98+0.30 7.68+0.08 8.04+0.12 7.62+0.00

Glass bottle
0.35 474+0.05 4.75+0.00 4.77+0.00 4.84+0.03 5.43+0.08 5.33+0.01 5.59+0.33 5.43+0.02
8.6 49140.01 4914+0.01 4.91+0.00 5.05+0.04 7.68+0.28 7.56+0.09 7.78+0.18 7.39+0.03
17.1 4.93+0.02 4.9210.01 493+0.01 5.0240.00 8.134+0.26 8.234+0.01 8.16+0.32 7.98+0.02
*RT: Room Temperature.

Table 2. pH changes of cytarabine admixtures in 0.9% NaCl stored for 14 days at 4 °C and room temperature

Product A Product B

Conc. o

(mg/ml) 4°C RT* 4°C RT*
0 day 14th day 0 day 14th day 0 day 14th day 0 day 14th day

PVC bag

0.35 4.99+0.00 4.991+0.01 4.97+0.02 4.96+0.01 6.01+£0.10 5.85+0.04 5.76+0.02 5.651+0.03

8.6 5.01+0.02 5.00+0.01 5.00+0.03 5.07+0.00 7.46+0.21 7.35+0.12 8.14+0.01 7.22+0.09

17.1 5.00+£0.02 5.00+0.00 5.00+0.03 5.08+0.00 8.22+0.36 7.92+0.08 8.22+0.31 7.73+0.18

Glass bottle
0.35 5.03£0.01 5.05+0.02 501+0.06 5.03+£0.03 6.07+0.04 6.24+0.02 6.061+0.11 6.001-0.03
8.6 5.00+£0.03 5.01+0.01 5.00+0.03 5.07+£0.01 7.780.36 7.98+0.04 7.841+0.42 7.901+0.04
17.1 5.00+£0.02 5.01+0.01 5.01+0.04 5.08+0.01 8.50+0.08 8.36+0.01 8.18+0.36 8.39+0.18
*RT: Room Temperature.

Table 3. pH changes of cytarabine 50.0 mg/ml in Table 5. Inter-day precision and accuracy
plastic syringe for 14 days at 4°C and room tem-

perature Thi?;:;lcal Ex;()ggitgll chnc. RSD(%) RE(%)
- 0 day Lith day 0.1 00995400010 101 050
4cC 4.97£0.02 4.98+0.01 0.2 0199900008 040 0.5
RT 4.98+0.02 5.09+0.00 0.4 0.4006+0.0006 0.5 0.5
0.8 0.8006+0.0013  0.16 0.08

Table 4. Intra-day precision and accuracy S.D.=Standard deviation, R.S.D.=Relative standard

i i deviation, R.E.=Relative error.
Theoretical Exf(’ggfi‘gggm RS.D.(%) RE(%) o,

0.1 0.0994+0.0009 091  0.60 abine 3EF2- $-2)5h9Ic}. Fig. 1~67} Table 6~90l|=

02 0.2005+0.0004 020 025 A7k W Ewel W vehgdch 123 Tl

0.4 0.4003+£0.0010 025  0.08 A B upe} o] A7+ Aol W cytarabine®]

0.8 0.7998+0.0005 006  0.03 2k 7bat molx] Srokont. Agy]7HECH A g

S.D.=Standard deviation, R.S.D.=Relative standard = gleko] WX 9 HF 10% n|ute] Trwss) A

Sgic}. o] AL 241e] whso] WE columne] Abeh
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Fig. 1. Stability of cytarabine 0.35 mg/ml in D5W PVC bag.
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Fig. 2. Stability of cytarabine 0.35 mg/ml in DSW glass bottle.
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Fig. 3. Stability of cytarabine 8.6 mg/ml in D5W PVC bag.
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Fig. 4. Stability of cytarabine 8.6 mg/ml in DSW glass bottle.
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Fig. 5. Stability of cytarabine 17.1 mg/ml in D5W PVC bag.

—e— A-RT
1o —o-A-4T

100 ]

Conc. %

90

80 1 1 ! L 1 L

0 2 4 6 8 10 12 14
Time

Fig. 6. Stability of cytarabine 17.1 mg/ml in D5W glass bottle.
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