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Fig 1. Apparent first-order plots for the degradation of MTX in p'o‘lybh('aseliposorfle‘ .
_ suspengion in ‘the absence of light, 85°C. 1. 1.0 mg MTX/ml; 2. 0.1 mg MTX/m]
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+Fig 2. Arrhemus plots : for thermal degradation of MTX in polyphase liposomes
suspension. (e——=+). and phosphate buffer solution, the same one as that used in the

suspension - (e

++s «), in the absence of light

Tab 1. Some kinetic parameters .for thermal degradation

of MTX in the absence of light

Medium - Regression equation . r Axlb;‘° ¢h-") E(KIM-Y) 1%  (year)
Buffer | LgK=-4992/T+11.26 0..9984 . 19.;)5 95.3 3.5
Liposome LgK=~4882/T +10.83 0.998) - 6.67 93.2 4.2
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Fig 3. Apparent zero-order plots for the photolytic Fig 4. Paper chromatographic
degradation of MTX at 25°C in polyphase liposome behaviors of MTX (A, Rf 0.6),
suspension(e——-) and phosphate buffér solution, the : unknown degradation product
same one as that used in the.suspension- (e-+++e), ’ . (B, Rf 0.3) and thermal deg-
-under light of intensity of 330 LUX . radation product.of MTX, N'°-

methylpteroylglutamic acid (C,

Rf 0.9). The dev;_lqping solvent

system is given in the text
Tab 2. Photolytic rate constants and lag periods of MTX in buffer
solution and in liposeme suspension in 2-ml amples, under the

' shiners with various 'i;{téyi'i"sjities of light, at 25°C

Light intensity of . - In liposome =1
shiners(Lux) In buffer lag(min) K(FI*-min~') lag (min) K(FI-min-!)
430 [ 3.157 © 15 0.5337
330 8 2.389 20 - . 0.4176
230 . 9 1.356 39 . 0.2199
150 35 ©0.6994 90 - 0.1377

* FI: Fluorescence intensity, which is diireclly proportional to the concentration of MTX in the system
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Tab 3., Effect of some “specie‘s of ions on formation of
"unknown degradation product(UDP) 41925°C ®=0.232,
in the absence of light o ¢

Species of Concentration® of MTX H " |Molar concentration : "
o Initial . (mg/ml) - ) B FIO“UDP” §*
ions T . Final? Initial® " Final . of ions . .
Phosphate 1.94 0.00 6.99  7.03 0.10 Strong’
Bicarbonate . 1.84 1.85 8.82 9.23 0.20 No
Acetate 1.51 1.45 6.08  6.23 | 0.17 ) No

a. Each datum represents the mean of 3 measurements with the largest SD equal to 0.05; b. pH i§~“méa-
sured with pH meter; c. FIO“UDP’S means “Fliorescence intensity of UDP spot on the paper chromato-
gram. The developmg solvent system is given in the text; d. Imtml and final are the time at the begmmng
and end of 3 'months’ storage at 25°C
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Tab 4. Effect of temperature on formation of the unkown degradation
product (UDP) in phosphate buffer solution, 1/10M, initial pH 6.93,"
u=0,232, in the absence of light :

',I‘emperatufe ' ‘SH? Conceﬁtration ot;, MTX(mg/ml) FIOQ‘UDP”S‘
ey P Tnitial* Final* -
60 7.12 : 1.94 . . 1.36. L Non
25 7.03 . 1.94 TN 0.00 Strong
4 7.00 . 1.94 1.71 Medivm

a. pHs are measured with pH meter 3 months after the storage; b. Each datum represents thte mean of
3 experiments with the largest SD equal to 0.05; c. Final means at’ the time 3 months after of the storage:
d. FIO“UDP”S means “Fluorescence intensity of UDP spot on the p:;ber chromatogram. The developing
solvent is given in the text a '

Tab 5. Effect of polyphase liposome on formation of the unknowa
degradation product (UDP) at 25°C The phosphate buffer solution
appearing in the table is the same as that in the liposome(1/15 M,pH

7.2)
Medium ' Con(.:e_ntration' of ‘MTX(mg/m.l) - FIOQ.‘UDP”S°
Initial Final Ce
Liposome 0.121+0.004 0.118+0.005 No
Buffer ) . 0.108+0.003 0.000+0.000 Strong

a. Each datuin represents the mean of 4 measurements: b FIO“UDP”S means “Fluorescence intensity
of UDP spot” gn the paper ch;gmatogram. The developing solvent sjstem is given in the text
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STUDY ON CHEMICAL STABILITY OF MTX POLY PHASE
LIPOSOMES = |

QI Hong, LI Huan-Qiu, SU De-Sen.and GU Xue-Qiu

(Pharmaceutical Research Laboratory, Shenyang College of Pharmacy, Shenya'ng)

ABSTRACT : It was observed that the polyphase liposomes(PL), as .drug car-
riers, were able to stablize MTX chemically. . The shelf lives of MTX in:PL and in
phosphate buffer solution were 4.2 and 3.5 years, respectively.

A new -route of MTX degradation was. found -when MTX was kept in phosphate
buffer solution at 25°C for 3 months-in the absence of light. The reaction was
catalyzed “by phosphate, but inhibited by PL and high temperature (60°C).
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