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Fig.1 Chromatograms of Zadaxin
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Fig.2 Chromatograms of thymosin al
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Table 1 Results of recovery test of thymosin al by HPLC (n=3)

Padd/(g * L) P mes/(2 * LY Recovery/ % Mean recovery /% RSD/%
0.8 0.779 8 97.48
1.0 1.009 100.86 99.23 1.8
1.2 1.192 99.34
iR, AP TR  UTERER . v
2.2 pH al

S35 pH 1.04 4.00 7.0 12.0 Bl & ik B2k 1 gL' IRE ol K, 2MALuE

W uE, BT 4. 200 37 £4F FRAE, ERTERE, HPLC MIERES TR E ol 5 E.

WL EA pH X BIRER ol BEPERISEM 2070 W 3 40 I 3 T4, 24 pH O 4 I8, REESN N
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Fig. 3 Effect of temperature on stability of thymosin a1
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Fig.5 Effect of different protectants on stability of thymosin al

WL pH AR M B IR 3R ol AR MR AN LD 3 . 2L Tl J ol 70 F e A1
g AR PRGSO PA B P AR I R A ACAESRIR BRI AR, AR EMEZE, 1A IRER ol
HIERAF TR, BT 8O 5% H 8 Fons sb Ik B ER 4 7 W AR T AL 22 . Tween80 A1 PEG4000.,
R AR E ARG 45 B T A G IR IR SR ol FICHIFRIE T LA E A BRI S H A

[1] LAN G K, NANJI A, HOU J, et al. Thymosin alpha 1 and famcidovir combination therapy activates T-cell response in
patients with chronic hepatitis B virus infection in immune-tolerant phase [J ]. J Viral Hepat, 2002, 9(4):280-283.

[2] MOSCARELLA S, BUZZELLI G, ROMANELLIIl RG, ef al. Interferon and thymosin combination therapy in naive
patients with chronic hepatitis C: preliminary results [J]. Liver, 1998, 18:366-370.

[3] SHERMAN K E, SJOGREN M, CREAGER R L, et al. Combination therapy with thymosin @ 1 and interferon for the
treatment of chronic hepatitis C infection : a randomized, placebo controlled double-blind trial [J]. Hepatology,
1998,27:1128-1132.

[4] GARACI E, LOPZ M, BONSIGNORE G, et al. Sequential chemoimmunotherapy for advanced non-small cell lung



5 4 OB W pH AR T IR SR a 1 RUE VR 163

cancer using cisplatin, etopiside, thymosin a1 and interferon- a 2a [J]. Eur J Cancer, 1995, 31A(13/14):240-243.
[S] RASI G, TERZOLI E, 1ZZO F, et al. Combined treatment with thymosin ol and low-dose interferon-alpha after

dacarbazine in advanced melanoma [J]. Melanoma Res, 2000, 10(1):1-4.

[6] GARACI E, ROCCHIM G, PERRONI L, et al. Combination treatment with zidovudine, thymosin alpha 1 and

interferon-alpha in human immunodeficiency virus infection [J]. Int J Clin Lab Res, 1994, 24(1):23-27.

Effect of pH, temperature and protectants on stability of

thymosin a 1

LIU Rui', XU Jian-kuan®, HE Zhong-gui’, GAO Feng'

(1. School of Pharmacy, Shenyang Pharmaceutical University, Shenyang 110016, China;
2. Biotech-Pharm R&D Center, Tasly Group Co., Ltd., Tianjin 300402, China)

Abstract: Object To study the effect of pH, temperature and protectants (mannitol, human serum
albumin, PEG, tween etc.) on the stability of thymosin a1 solution. Method HPLC method was established
for determining the contents of the Tal aqueous solution. Result Thymosin ol aqueous solution was
relatively stable at 4 ‘C, pH =4 and the effect of 5%—10% mannitol was superior to any other protectants.
Conclusion The results provide an important basis for the pharmaceutical research of thymosin al.

Key words pharmaceutics; stability ; HPLC ; thymosin a1l
(DefESidE = WD



