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Analysis of impurities in octreotide acetate and its injection

LI Qian, MEI Qian, LIU Ying

( Henan Institute for Food and Drug Control , Zhengzhou 450003, China )

Abstract Objective: To study the impurity profiles of octreotide acetate and its injection. Methods: The
HPLC method was used to analyze the impurity profiles of octreotide acetate and its injection. A Hypersil Cq
(4.6 mm x 250 mm, 5 wm ) column was adopted , the mobile phase A was tetramethylammonium hydroxide solution
(20 mL of 10% tetramethylammonium hydroxide solution and 880 mL water were added , pH was adjusted to 5.4 with
10% phosphoric acid ) —acetonitrile ( 900 : 100 ), the mobile phase B was tetramethylammonium hydroxide solution
(20 mL of 10% tetramethylammonium hydroxide solution and water 380 mL were added , pH was adjusted to 5.4 with
10% phosphoric acid ) —acetonitrile ( 400 : 600 ), and the flow rate was 1.0 mL * min', the UV detective wavelength
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was 210 nm. The impurity profiles of octreotide acetate and its injection were analyzed, the impurities in raw
materials and preparations from different manufacturers were compared respectively. In addition, the source and
influence factor of impurities of octreotide acetate and its injection were analyzed by stress testing, accelerating
testing and compatibility testing, and the structures of impurities were determined. Results: The impurity profiles
showed that there were 21 major impurities in octreotide acetate. The impurity profiles of raw materials from
different manufacturers were different, so was the preparations from different manufacturers. The impurity profile of
different formulations of the preparations from the same manufacturer were different. The temperature, humidity,
light and storage could increase the impurities of octreotide acetate. The structures of five unknown impurities
were identified,, namely impurity 6 ( D-Thr*~OCTR ) , impurity 7 ([ des—Thr—ol* ]~OCTR ) , impurity 9 ( Des—
Thr®~OCTR ) , impurity 12 ( D-Cys’-OCTR ) , impurity 13 ( Des—Lys’~OCTR ) and impurity 15 ([ AC-D-phe' |-
OCTR ). Conclusion: The impurities of octreotide acetate mainly come from producing process and storage of the
preparation. In order to improve the quality of the products. it is important to improve the manufacturing procedures
and control the storage conditions,

Keywords : somatostatin analogs; peptide drugs; octreotide acetate ; sandostatin; impurity profile analysis; imputity

control ; impurity structure identification; stability test
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Fig. 1 Structure of octreotide acetate
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Tab.1 HPLC gradient program
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(time ) /min (' mobile phase A )/% ( mobile phase B ) /%
0 76 24
30 63 37
40 40 60
41 76 24
55 76 24
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il company ) Eiinz3 HR%’EL@%: Binﬂﬂi(' I@%i’l\ﬁﬁ%)ﬁ /%%)ﬁ ‘
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Fig. 3 HPLC chromatogram of octreotide acetate ( Wuhan Humanwell Pharmaceutical Company, lot: 21815003-2 )
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B. 1S A ES R LK () R R 25 FR A F]L LS : 501001022 ) [ Octreotide acetate for injection ( Guangdong Sunho Pharmaceutical Company, lot: 501001022 ) |
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Fig. 5 HPLC chromatograms of octreotide acetate injection and octreotide acetate for injection
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Tab.3 Comparision of impurities in octreotide acetate raw materials and the corresponding preparations

J5UR} ( raw material ) Xt Wit 5 15 ( corresponding preparation )
WAER RN WoRER RS
" . IR " ) ST IO IR
Al it LAIITIN R Al it RPN BRI
s (total s (total
(company )  (lot No.) [(des—Thr—ol®) (other largest . (company)  (lot No.) [(des—Thr—ol®) (other largest B
. . . impurities ) . . . impurities )
octreotide ] impurity ) octreotide ] impurity )
biEgEER 1501001 AH i 0.06 03 25— 150317 0.03 0.1 0.3
B ( Shanghai (not detected ) ( Sinopharm 150401 0.02 0.1 0.3
Soho—yiming A-THINK
150402 0.02 0.1 0.4
company ) Company )
150403 0.02 0.1 0.3
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AR G 141201 A 0.10 0.3 AR G 150604 0.10 0.4 13
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Company ) Company )
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Tab.4 The comparision of impurities in 2010 and 2015 production of octreotide acetate injection
A AW (related substance ) /%
7 7 R it ( specification )/ % Py B Zu
specilication M A B N
( producing time ) (1ot No. ) P o it A5 DL HARIPA BRI A
(mg+-mL™) [ (des—Thr—ol*) octreotide ] (other largest impurity ) (‘total impurities )
2010 4F 100901 0.1 0.2 1.0
(year 2010) 100902 0.1 0.1 0.9
100905 0.1 0.1 0.8
100906 0.1 0.1 0.8
100903 0.3 0.1 0.7
100904 0.3 0.1 0.7
2015 4 150901 0.1 0.02 0.04 0.2
(year 2015) 150901 0.3 0.02 0.04 0.1
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—— ST 4- I (injection 4-Zhonghepharm)
—— % (refenerce)
—— S 1- ER (for injection 1-Sunhopharm)
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Fig.7 The results of related substances in stress testing
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Tab.5 Structure of octreotide acetate impurities

FFR ST ORI
(name ) (‘amino acid sequence ) (‘impurity source )
Z&J5 6 (impurity 6 ) D-Thr*~OCTR ) D-Phe~Cys—Phe-D-Trp-Lys-D-Thr—Cys~Thr—ol IR 11
e-Cys—Phe p-Lys Cys 0
‘ ‘ ( degradation by light )
Z& % 7 Cimpurity 7 )([ des=Thr—ol* ] -OCTR ) el R A AR
D-Phe~Cys-Phe-D-Trp-Lys-Thr—Cys ( degradation by high temperature and humidity )
‘ | TR AL
(' main impurity )
Z&J% 9 Cimpurity 9 )( Des=Thr"~OCTR ) D-Phe—Cys—Phe-D-Trp-Lys—Cys—Thr-ol 1 ik SO B A
— ( degradation by high temperature and light )
< y higl p g
Z&J% 12 (impurity 12 )X( D-Cys’-OCTR ) D-Phe—Cys—Phe-D-Trp-Lys—Thr-D-Cys—Thr—ol TR A
e—Cys—Phe p-Lys Cys 0
‘ ‘ ( degradation by high humidity )
AT 13 Cimpurity 13 )( Des-Lys’~OCTR ) D-Phe~Cys—Phe-D-Trp-Thr—Cys-Thr-ol WA
Y D Y
[ — ( degradation )
Z%J5 15 (impurity 15 ([ AC-D-phe' ]-OCTR ) FURHEA

AC-D—Phe—Cys—Phe—D-Trp—Lys-Thr-Cys—Thr-ol
|

( raw material into )

ok e 24 JOT P SR T AT I g < B il RR 28 G HR
SR R SR E (Thr ) #4954z 228, A8 5 D-Thr,
JE T 2% 5 6 ( D-Thi*~OCTR ) ; 5 i ik 75 /& i
W SR R AR KA N, W A5 o B IR T 2% It 7
([ des—Thr—ol® ]~OCTR ) ; J& i1 ik 7 =1 1R KOG B %
Az IRARE T B, BB Thr, S8 J5 8 20 ( Lys ) B BRIE S
B EBE (Cys ) &I K 48 5 T8 i BE & s 45 5
WM T 2% 5 9 (Des=Thr’~OCTR ) 5 B il Ik 7 1Y Cys
M5 5% A A%, 7% 5l D—-Cys, TE 4% % 12 ( D=Cys'—
OCTR ) ; B IR A 2E BB S, s Lys , SR 5 (0 21
(Trp ) WYL 5 Thr ) 23 WK 48 5 T8 1510k 2205 25
A, HIREBEAE R D-Thr, B B T 245 13 ( Des—Lys’-
OCTR ).
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