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Abstract: A high-performance liquid chromatography(HPLC) was established for the determination of
stabilizer(gentisic acid, vitamin C) content in lutetium['"’Lu] oxodotreotide injection. The liquid

chromatographic parameters were finally confirmed by the optimization experiments of the
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chromatographic column, mobile phase, elution gradient and UV wavelength. The chromatographic
column(4.6 mmx=250 mmx5 pm) filled with octadecylsilane bonded organic hybrid silica gel was used, and
the mobile phase was 0.82 g/L sodium acetate solution(pH was adjusted to 3.50 with glacial acetic acid)
The

detector(detection wavelength was 295 nm) and radioactive flow detector connnected in series. The column

and methanol(gradient elution). detector system was ultra-violet visible spectroscopic
temperature was 25 “C, the injection volume was 5 pL, the running time was 20.0 min, and the flow rate
was 1.00 mL/min with gradient elution. The method can effectively separate gentisic acid and vitamin C,
and the resolution meets the requirement of greater than 1.5. The linear ranges of gentisic acid and vitamin
C are 0-1.50 g/L and 0-30.0 g/L, respectively. The correlation coefficient » are 1.000 and 0.998,
respectively. When the chromatographic conditions of column temperature, flow rate and mobile phase pH
are changed, the relative standard deviation(s,) of vitamin C and gentisic acid in the sample solution are
1.62% and 1.16%(n=9) respectively, meet the requirement of less than 2.0%. The s, of the retention and
content of gentisic acid in six samples are 0.10% and 0.13%, respectively. The s, of the retention and
content of vitamin C in six samples are 0.06% and 0.19%, respectively. The s, of the retention and content
of gentisic acid in twelve samples are 0.18% and 0.30%, respectively. The s, of the retention and content of
vitamin C in twelve samples are 0.10% and 1.49%, respectively. The above s, results all meet the
requirement of less than 2.0%. The rate of recovery of gentisic acid meets the requirement of 90%-108%,
and the rate of recovery of vitamin C meets the requirement of 92%-105%. This method can accurately
determine the contents of gentianic acid and vitamin C without diluting the sample, improving
measurement accuracy and reducing radiation dose. The method has good durability, accuracy, and
precision. The HPLC method is simple, rapid, sensitive, and accurate, which can be used for the accurate
determination of gentisic acid and vitamin C in lutetium[!”’Lu] oxodotreotide injection, and provide
guidance for the optimization of the process of these drugs.

Key words: high-performance liquid chromatography; lutetium['7’Lu] oxodotreotide injection; stabil-
izer; gentisic acid; vitamin C; method validation
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13.5 10 90
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17.5 95 5
20.0 95 5
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Fig. 1 UV wavelength scanning of vitamin C and gentisic acid
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Fig.2 HPLC chromatogram of vitamin C and gentisic acid
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Table 2 Condition experiment of gradient elution curve
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0.0 95 5
5.0 80 20
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Fig. 3 HPLC chromatograms of lutetium['7’Lu]

oxodotreotide injection
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Fig. 5 Linear curve of vitamin C

A5 T A5 o ) S A SR A R, e R R R 4 A R
C Iy FHPE B 45 R o AT A £ 3. 4. MK 3,
4 AL N TR 3% 2 1R TR RE D e IR TR 1
ORI ZE A 3 C O B R AR v R 22 (s,) A R

F 3 Jp R A i 4 5 36 25
Table 3 Results of dutability test of gentisic acid

it S FERIA I X BRI (1) .
i S 2% pUBIRIR) /(geL™)
T BRI ] £, /min F WIS, T3 BRI 8] £,/min FUEIE LS,

FEIRY 20°C 10.771 1460.99 10.775 1551.25 0.58

25°C 10.048 1468.21 10.048 1617.64 0.56

30 °C 9.356 1475.25 9.361 1565.28 0.58

iRz 0.80 mL/min 10.226 1462.31 10.224 1552.22 0.58

1.00 mL/min 10.048 1468.21 10.048 1617.64 0.56

1.20 mL/min 9.750 1458.50 9.750 1551.92 0.58

Wi s AEpH{E> 3.30 11.576 1346.37 11.575 1441.19 0.57

3.50 10.048 1468.21 10.048 1617.64 0.56

3.70 8.935 1506.61 8.935 1618.09 0.57

(1.62%)

1) 34 1.00 mL/min, 7 3 HHpH=3.50;
2)KEIR K25 °C, W BtHpH=3.20;
3) % M 1.00 mL/min, #3625 C;

)5S B AR RN 2 (s,) (n=9)
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H s, 43 51K 0.18% 1 0.30%, A= & C F= {4 58 it
[E] 019 BE 1 s, 23 90 R 0.10% 1 1.49%, i 2 5, <
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YIS, 6. I #E S, 6 A A o IHER B R
1 /2 90%~ 108% M2 5K 1S, 4k A= R C [ %36 2
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Table 4 Results of dutability test of vitamin C

PRI X HR R (2)
{1 S 28 p(HEZEC) /(gL )
AR Al /min RIS, IR Al /min - RIRIETALS,
R 20°C 3.555 7604.09 3.556 7747.19 17.81
25°C 3.482 7558.47 3.469 7785.83 17.62
30 C 3.368 7404.41 3.375 7639.90 17.59
i 0.80 mL/min 3.952 7901.08 3.955 8107.97 17.69
1.00 mL/min 3.482 7558.47 3.469 7785.83 17.62
1.20 mL/min 3.021 6940.23 3.023 7148.52 17.62
W SlAHpHIE> 3.30 3.269 3652.13 3.267 3874.74 17.11
3.50 3.482 7558.47 3.469 7785.83 17.62
3.70 3.362 10 717.00 3.365 10924.94 17.80
(1.16%)
E: 1)W0H 91,00 mL/min, 7 31 AHpH=3.50;
)4 R25 °C, FishitHpH=3.20;
3) 3% 1.00 mL/min, FEJR25 C;
) F55 VB AR BRE IR 22 (5,) (n=9)
225 e RRER (%) o o B S0 06 25 SR F6 Y E C I UMENG ST A R
Table 5 Results of accuracy test of gentisic acid Table 6 Results of accuracy test of vitamin C
. TR BRI AREEE ) BRI/ —— - YERC  JREIREEE, TR Ee ——
U T AR (geL™") (geL™) U T AR (geL™) (geL™)
1 165044 0.66 0.67 98.20 1 8192.17 20.41 20.57 99.22
2 1646.74 0.66 98.00 2 818121 20.38 99.08
3 1759.20 0.70 104.70 3 862376 21.56 104.81
4 169820 0.68 101.10 4 8375.62 20.90 101.60
5 1643.58 0.66 97.80 5 816275 20.33 98.83
6 1649.94 0.66 98.20 6  8180.98 20.38 99.08
(99.70) (100.44)

TE: 455 B R P20

TE: 55 A Bl A P
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Table 7 Results of stabilizer content in samples
K pUBIBMR) /(gL ™) p(HEAZC) /(gL ") JERRRR IR/ % AeA=FRCEIE/%
1 0.577 17.80 96.17 98.89
2 0.581 17.80 96.83 98.89
3 0.576 17.70 96.00 98.33

e R ER A A 2 CHYBRIS BRI 4124 0.6., 18.0g/L

26 FHiEHMBMAIR

AHIE 5T A [ 24 A Sk B oRE B A Y T
e BN A OO BE R RO A €8 1 Y BRI
PEAT T HR R, O 0 e A S A MR sh A L Ak
T 52 K R o 0 A R A G B €8 3 S, ST T — b
A 0 A e BE R R 4E AR R C B Y e S0 A
gk, IS B 7 ik IR = R, X AR vk
ROuah HPE . ek Sa L R ORGSR ER
JE R RE i i E AT VY, UE B A O VR E A T AR
5 AA I D A L, B R R L . R B
THAFERE it /0N |k Ao G At Rk 09 T P AR S )
MR A OL A . — M B 805 1k 24 W o 3% v 3 25 s
— T I RS E R, L AR UL Y e IH R B 4E A & C
45, DRI 7 288 B A T30 S P 24 0 ] 3R o T A A
W73 0 I & BB AT Ak

3 & i

LT — T[] Ak i A (177 Lu] Sk T
S TP RS E ) e IR RN 4E AR R C R AN AU
H 3% 23 7 5 vk, OF ELJC 6 M BERE A, AT B
e B PR AR . 2l Bk, Ik BRI
Ja P T L ORG % R R B, T T AR [V77Lu)
S B it BRSO h Je IE R RN 4R A= R C iR R
W, EXAETT TR AR S T E 4 T
ERL

S % k-

C1]  EFH S BB S 259 2% M]AE 5T 5 7 68 R
#1,1999:6-7.

5L BC 2 5 24 4 T DM OB 1 25 4 7 0 ) 4 3
20, P At 5T R TRR MR E,2000:21-22.

[2]

(3]

[4]

[5]

L6]

[7]

[8]

(9]

[10]

11]

[12]

[13]

[14]

[15]

Liu S, Edwards D S. Stabilization of **Y-labeled DOTA-
biomolecule conjugates using gentisic acid and ascorbic
acid[J]. Bioconjugate Chem, 2001, 12(4): 554-558.

A RkeD, /K EAED, M 2 oF, 55 o g 1 . WR4a n s
KRS YIVEI:C.11258487.A[P].2021-03-30.

Breeman W A P, Sze Chan H, de Zanger R M S, et al.
Overview of development and formulation of '""Lu-DOTA-
TATE for PRRT[J]. Curr Radiopharm, 2015, 9(1): 8-18.
Strosberg J, El-Haddad G, Wolin E, et al. Phase 3 trial of
17"Lu-dotatate for midgut neuroendocrine tumors[J]. N Engl
J Med, 2017, 376(2): 125-135.

Maus S, de Blois E, Ament S J, et al. Aspects on
radiolabeling of '"Lu-DOTA-TATE: after C18 purification
re-addition of ascorbic acid is required to maintain
radiochemical purity[J]. Int J Diagn Imag, 2014, 1(1): 5.
Amick E N, Mason W D. Determination of aspirin,
salicylicacid, salicyluric acid, and gentisic acid in human plas-
ma and urine by high pressure liquid chromatography[J].
Anal Lett, 1979, 12(6): 629-640.

INGI T R o SR = M A3 R 10 45 6 R RO i
12 [ b 5 K A% R 5 e IR [J].43 BT i 3K 2 42,2007,
26(5):686-689,693.

Pl K 25 L 22 b3 o p A N R LA 25 4~ 988:2020 4F
Ji M. AL 5 E B 2GR L iR, 2020:1480-1481.

BACHE MO RN E 4 R C A & =[] 28
[£24,2003,7(2):146.

BB OCEENE AR C PR C &
I KHZ24,2007,19(5):21-22.

T 2R AF R RO M E 4R R R C ARy
[ BRI 24,2010,23(6):876-877.

| G 24 ML DY 2 i N IR ) 245 B DU 052 15 B0
AR TR M. AT [ 2R 258 H 4, 2020:611-65.
R 22 G o AR N R AEHIE 25 3P0 89101 23475
200 A 5 S5 (M. AL 5 [ S 2R R ,2020:
480-483.


https://doi.org/10.1021/bc000145v
https://doi.org/10.2174/1874471008666150313111131
https://doi.org/10.1056/NEJMoa1607427
https://doi.org/10.1056/NEJMoa1607427
https://doi.org/10.5430/ijdi.v1n1p5
https://doi.org/10.1080/00032717908055714
https://doi.org/10.3969/j.issn.1004-4957.2007.05.021
https://doi.org/10.3969/j.issn.1009-6469.2003.02.038
https://doi.org/10.3969/j.issn.1009-6469.2003.02.038
https://doi.org/10.3969/j.issn.1006-5687.2007.05.009
https://doi.org/10.3969/j.issn.1006-2882.2010.06.003

	1 实验部分
	1.1 试剂和仪器
	1.2 色谱条件
	1.3 溶液的制备

	2 结果和讨论
	2.1 色谱柱和流动相的选择
	2.2 紫外波长的优化
	2.3 洗脱梯度的优化
	2.4 方法验证实验
	2.4.1 系统适用性
	2.4.2 线性与范围
	2.4.3 耐用性
	2.4.4 重复性
	2.4.5 中间精密度
	2.4.6 准确度

	2.5 样品中稳定剂含量的测定
	2.6 方法的优势和前景

	3 结　论
	参考文献

