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Stability of efficacy composition content of different thymopentins
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Abstract: Reversed phase high performance liquid chromatography was used to analyze three types of the
10 batches thymopentin preparation: water injection, powder injection and solid preparation, and their
efficacy assessments were processed through composition content determination. The result indicated that
the efficacy composition contents of water and powder injection drugs were higher than that of solid prepa-
ration. This could be due to water and powder injection preparation forms were sterile products. The thy-
mopentin composition was not easy to decompose and metamorphic with single matrix components under
aseptic conditions. Several factors are not conducive thymopentin solid preparation to stability: solid
preparation as enteric-coated troche are non-sterile products, in addition, the troche of the corresponding
supplementary material composition is complex relatively. The ingredient material make the thymopentin
solid preparation composition stable, and the efficacy could be developed. The high value for application

could be obtained by improve the bioavailability thymopentin solid preparation.
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Fig. 1 Molecular structure of thymopentin
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Table 1 Thymopentin product batches from

different preparation types and producing area

%7 KEF/ALRT B/ TR R/ R IR

1 150101 150303 150401
2 150104 150305 150402
3 150108 150308 150406
4 150111 150311 150407
5 150112 150314 150410
6 150114 150316 150414
7 150117 150320 150417
8 150120 150323 150421
9 150124 150327 150423
10 150127 150329 150428
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Fig. 2 Standard samples chromatograms
for method validation

0: ZH; 1-10: PRERGFMER I (n = 10)
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Table 2 The quantitative analysis results of the standard samples for method validation (n = 10)

FRUERE i H tp/min g T R 3= I 5%/ min KRR HF W T R %
¥ 3.358 48.7 8.7 0.085 0 1.117 0.986
SiES
RSD/% 0.091 0.3 0.8 0.448 0 0.640 0.313
¥l 3.590 2423.5 542.4 0.069 0 0.892 49. 046
A —HZE
RSD/ % 0.094 0.2 0.2 0.702 0 0.151 0.082
) BESTIE] 3.861 8.2 1.1 0.1100 1.784 0.165
&) —H
RSD/% 0.090 1.7 3.9 0.979 0 1.655 1.433
. Y 4.151 161.4 34.5 0.073 0 0.997 3.266
* RSD/% 0.085 0.2 0.1 0.788 0 0.079 0.082
YIH 4.349 2299.3 417.6 0.084 0 1.466 46.532
X
RSD/% 0.086 0.1 0.1 0.548 0 0.315 0.081
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Fig. 3 Minimum detectable concentration
determination for standard samples (a) and

baseline drift noise (b) chromatograms for method validation
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Fig. 4 Reproducibility chromatograms on standard control
samples assay for thymopentin
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Fig. 5 Chromatograms of component
content assay for thymopentin
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Table 3  The parameter results of minimum detectable concentration determination for standard samples (n = 3)

PRUERE i HiH PREAIF ] /min - TR e 5 Il 5./ min JOEINESE W T 1L %
i BTN 3.327 4.0 1.0 0.0610 0.945 1.773
i RSD/% 0.035 0.0 0.0 1.0530 0.428 0.267
pra P 3.565 220.8 47.8 0.0710 0.878 98.227
RSD/% 0.028 0.1 0.1 0.8110 0.114 0. 005
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Table 4  The reproducibility results of standard samples assay for thymopentin (n = 5)
HE R ty/min A e 5 VA $E/ min XFFR AT R %
e 4.480 1148. 1 89.3 0. 1930 0. 858 99. 40
RSD/% 0.025 0.2 0.5 0.4790 0.302 0.18

KRR — LI g A, C AR
ORI RSR. RBEIR] WEmAR R 5T
LFRIN 55, BEERIIAFK S o MRS
PR M S R TR 5B B8 oy B, 4
A MR TR SR AR R A P, A
JEOY R RN, RESZ 10 mg BRI, A Y
10.0£(10.0x5% ) =10.0=0.5, AH&ILEERI K
£309.5 ~10.5 mg, AT 10 418, A RUKIY
Fi e, EHEHEE, HREONEH M. &
HER AT FIXRS PR 22 RSD KMKF 2. 3% , 1L 571
AP T ARSE o
2.4 ESTRBR AR SRR S EE S AR

SR LA 7 LB R 25 B W T A v
RN 10 AU T 55 1l i T SR A1 R dh R R, AE
R 3% o0 A 2% 1R R 0 A I 2, P A AR
WS b,

PATET AR — A5 T i i m AR, GE SR G @
T E R SR PRI T AR W AT
XIFRA T4, BEERIIAZL 6 o ARIGTES R EH I
PR B S R T A B RO B, S

Ferho MRS P R AL, Ak

PRI [ S K BRI AR R, BIOARESC 9.5 ~ 105
mgo AR T L 10 e Eh, A R B R
AR, HRIN AR . AR
FAIXSPRESN 22 RSD MR T 2. 72% , 15 B A5 1 il 571
PR TR B R T TR E
2.5 RiRR AR BEMAEHIFI 25308 53 E & 5 i il
PAFAR A7 i O R 25 B L M R T R R M 9
11O At K 114 i e L JORC 1T A 50 o o, A [ —
RGN, s RILIE S co
AT AR — AL 5 o g i m AU AR, 0%
RO E RS R RIS W, e
W T8 S R RRIN 145, KA RIS TR T o ARG
AT 78] A IO ST A A e i R RO o
B, SR A AR A R AR R A B R
W, RO T RS 20 mg 1 5,
RSB 20.0 £ (20.0x5% ) =20.0=+1.0,
SR E BN R 19.0 ~21.0 mgo JLAES 2 A%
9 "l AR BRRAL, RTARIEE, H
ARG dh o AU AR X AR fEf 25 RSD 4
8T 4.3% , ULWTE AT A 7 1 kL T 2 A5 AR
RE o

RS TR MR ORROKET 25580800 R E A5 AR
Table 5 Component contents of thymopentin water injection
LK i 5 ty/min A T AR W 125 U %/ min XFRHT B EE/mg R AR
1 4.590 1196. 0 78.7 0.2272 0. 827 10. 35 &
2 4.59%4 1180. 4 76.9 0.2301 0. 816 10. 22 =
3 4.593 1163.0 76.5 0.2283 0. 825 10. 07 =
4 4.592 1192. 1 78.4 0.2283 0. 827 10. 32 &
5 4. 608 1131.6 73.3 0.2310 0. 816 9. 80 =
6 4.615 1191.0 78. 1 0.2290 0. 828 10. 31 &
7 4.616 1205. 1 79.1 0.2277 0. 828 10. 43 S
8 4.610 1162.2 76.2 0.2290 0. 824 10. 06 =
9 4.611 1177.0 76.3 0. 2320 0.814 10. 19 s
10 4. 654 1227.2 79.2 0.2325 0. 817 10. 63 &
H{HE 4. 608 1182. 6 77.3 0. 2300 0. 822 10. 24 —
RSD/% 0.412 2.2 2.3 0.7920 0. 697 2.23 —
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Table 6 Component contents of thymopentin powder injection

k> ty/min WA T AR U U $E/min XFRNT EERE/mg REEH
1 4.422 1173.0 78.3 0.223 8 0.818 10. 16 &=
2 4.428 1133.3 76.2 0.222 4 0. 826 9.81 I
3 4.422 1139.6 76.0 0.223 9 0. 817 9. 87 =
4 4.493 1 205.8 78.3 0.230 7 0.818 10. 44 =
5 4.631 1142.7 74.0 0.2312 0. 815 9. 89 =
6 4. 642 1 206.0 79.0 0.229 2 0. 828 10. 44 =
7 4. 643 1216.3 79.4 0.229 8 0. 823 10. 53 &
8 4. 645 1174.1 76.7 0.229 5 0. 826 10. 17 =
9 4. 646 1176.7 76.8 0.229 6 0. 824 10. 19 &
10 4.584 1215.8 79.3 0.229 8 0.818 10. 53 w
H{E 4.556 1178.3 77.4 0.228 0 0. 821 10. 20 —
RSD/ % 2.239 2.715 2.3 1.433 0 0. 560 2.72 —

P T Nl IR A ) 5 B A g R E 4
Table 7 Component contents of thymopentin solid preparation

Mk~ tg/ min e T R W 125 U4 55/ min XFRET HIBE/mg R
1 4.482 1139.9 89.2 0.1911 0. 858 19. 74 &
2 4.483 1037.2 81.3 0.191 8 0. 858 17.96 e
3 4. 481 1114.4 87.9 0.1899 0. 862 19. 30 &=
4 4. 481 1117.6 88.0 0.190 2 0. 858 19. 35 =
5 4.482 1161.0 91.4 0.190 1 0. 859 20. 10 =
6 4.482 1180.6 93.0 0.190 1 0. 858 20. 44 =
7 4,482 1141.9 91.0 0.188 4 0. 858 19.77 &
8 4. 486 1 141.5 90. 1 0.189 8 0. 856 19.77 &=
9 4. 485 1038.7 82. 1 0.189 7 0. 858 17.99 &
10 4.483 1116.3 88.4 0.189 4 0. 860 19. 33 =
WiE 4. 4383 1118.9 88.2 0.190 0 0. 859 19. 38 —
RSD/ % 0. 037 4.2 4.3 0.482 0 0.184 4.23 —

3 4 i Wl TOBRAE T TE A5 T, BB 58— 0L R A

Gy oy AR s, A R R AR R IR,
b, TR L R T B B SR AR, AR T
JIRTLIRRSREATAE o I A e (o M A I 4t 1) 24528
JROIFEE BRI BT, 48 e e % T J 4 o 70
PR P BE AT S L o R 5 T e 2 B = ol
HFIBIARERE . U T ERLRF R A = T R



94

R EEA A (A ARBHERRD)

555 &

SE

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

et REAol, VR, S5 WA fllil 25 Sl
(M. JEnt: R L, 1985 269 -272.

LIU Z, ZHENG X, WANG J, et al. Molecular analysis
of thymopentin binding to HLA — DR molecules [ ]J].
PLoS ONE, 2007, e1348 (12). 1 -38.

BIRGIT S, RICHARD H R, BRADFORD W G, et al.
MS — assign, automated assignment and nomenclature of
tandem mass spectra of chemically crosslinked peptides
[J]. Journal of the American Society for Mass Spectrom-
etry, 2003, 14. 834 —850.

WS, BT, FWIRK. MR TR PR [T ]
FE SR (TR 2 W a7 T ARl il 2 ), 1999,
22(2): 69 -72.

GOSO C, FRASCA D, DORIA G, et al. Effect of syn-
thetic thymic humoral factor (THF —y2) on T cell activi-
ties in immunodeficient ageing mice [ J]. Clinical & Ex-
perimental Immunology, 1992, 87. 346 —351.

JELZINGE. i BRI 5 RT3 167 B3 TR PH T 45 4%
HRY7 R S BB IR S RE R SR I RERI 2R [ ], ¥
M EABE, 2016, 22(4) . 343 -345, 349.

I, PSR, ST AR M R R AT A R B AR T T
PERFSE [J]. hEZps, 2015, 26(28) : 3918 —3920.

TAPAN A, MARGRIT P S, GIDEON G. Contrasting bio-
logical activities of thymopoietin and splenin, two closely
related polypeptide products of thymus and spleen ( thy-
mopentin / splenopentin / immunoregulation) [J]. Pro-

ceedings of the National Academy of Sciences, 1984, 81 .

(9]

[10]

(11]

(12]

[13]

[14]

[15]

[16]

(17]

2847 —2849.

THTN. MR RO B BB SR MY IL - 17 KK
sz [J]. A EE TR, 2015, 23(9): 124 -
127.

e, ska&oR, Bete, 5. HR L2 T
PR FCRAEE HEITAN [J]. PN REZ2 (B ,
2003, 34(2): 292 -294.

FYHERR, BRI, FeBig, 5%, RP - HPLC &I 5E
MRHE R AR e [T]. LR R %223k,
2007, 24(2): 89 -93.

POOWE, BHRIL, 285, 55 MR IORE B T2
[J]. mmefbs LRE, 2008, 22(4) : 709 -713.
FER I G2y hAe N R ILFIE 25 #1 (2010 4 R
—&0) [M]. dent: o [ B 2GR AL, 2010 B
% 36 - [fif 5% 38.

ERZIE R 2. hA N R ILFIE 25 #4 (2015 4Eh7
ZHR) ML dbat: b B 2GR AL, 2015
1160 - 1162.

ER 2 G 2x. h A AR SLFIE 2 8 (2015 4F hi
=AR) [M]. Jbnt. b [ R 25 B ikt 2015 38
7 - @ 10.

2PNV, AERIATA: RP — HPLC Y& 5 M i 10 Ik A 2
FERRAUN [T]. ARIEEEBiA 4R, 2015, 32(4): 327
-328.

CAI C, WANG L, DONG W, et al. Influence of poten-
tial inhalation carriers on stability of thymopentin in rat
bronchoalveolar lavage fluid [ J]. Drug Deliv, 2014, 21
(6) : 495 -500.



