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Study on bacterial endotoxin limits and the detection methodological

investigation for pentetic acid raw materials
SHEN Juan', TIAN Ying?, NI Ming', LIU Ju', YU Mengmeng'(1. General Station for Drug & Instrument Supervision and Control,
Joint Logistics Support Force, PLA, Beijing 100071, China; 2. Beijing Institute of Radiation Medicine, Beijing 100071, China)

[ Abstract] Objective

materials, and to conduct methodological investigation. Methods Three batches of pentetic acid were used to establish the method

To explore and establish the bacterial endotoxin limit and testing method of pentetic acid raw

for the determination of bacterial endotoxin, and interference test was conducted simultaneously. The sample was dissolved with
commercially available alkaline regulator to a concentration of 4 mg/ml or lower, and then diluted with water for bacterial endotoxin
test. Limulus reagent with sensitivity of 0.125 EU/ml or higher was selected and redissolved with commercially available
magnesium ion buffer solution. And the endotoxin test was performed by gel method. Results The endotoxin limit of pentetic acid

raw materials was determined as: less than 0.125 EU/mg. Conclusion The method established in this paper can be used for the

control of bacterial endotoxin in pentetic acid raw materials.

[Key words] pentetic acid; endotoxin limit; methodological investigation

B FRU(DTPA), X4 W 2.3 =i LT,
RERRIE Y, R T K, T HoK ek
W, pH 2 ~ 3(7E 20°C A 40 AN T H ) Ak 4 1 AR
FE o H SRR = R ER T 2004 4F 8 H €
FDA #itifl i ™, FHF B A R i 4 5 3R
7, AT IS RO A AR HEZ ), 2 B RN i
7L ORI RS A . T E 2GS R R AR
WA 2 et TR 1 T A b o, 95 [ 24 i (USP) H 28
32 WS, [ i 2 LR SC 38 T I R 1 O e A 1,
EbRAEP R S M N TR A A I, 7E I L s
BRI M JEUR 24 F A S R0 A 3 o FEZ T SR
JoT A I T A R N R R A AT I, R AT IE Y

[EFEET] W 8, el mid, Bl FAE2500, PF5E 05 m: 25
PUREFRA ST B 25, Email: wxfsj@163.com

[BEEE]  T5Z, MY Em L, B FAE0, #5580 1) 400
T S A ) B A B 252 KL, Email: Mellisah@126.com

R, O T A e 2 i S U B, O DA DSk A At
JoHE A, AORT RO 24 (] 2 1 A R N T R A A
Tl BT, AR DO W2 R JEUREZ4 B4 240 1 PN 75
ARERAEHEATHAE , [R]85 T 1%
BEATIRGE, RS BURTR IR N 75 2 50 Y 0
bR

1R

1.1 XA

9 N B R T AE AR S (LS. 150601-
202190, %32 70 EU, 1 [E & i 245 ok iR B ) 5
YT N R A A H K (L5 160006-201510, 457
5 ml, BET, HE & 25 ik F 55 ) 5 a0 (it
521030312, 0.1 ml/37, TAL 0.125 EU/ml, &7
JEAAL T AT BR A A 4152 2211211, 0.1 ml/3Z, #E
VL2 R A A BRA R 68 F 22 v il (it


https://doi.org/10.12206/j.issn.2097-2024.202508061
https://doi.org/10.12206/j.issn.2097-2024.202508061
https://doi.org/10.12206/j.issn.2097-2024.202508061
mailto:wxfsj@163.com
mailto:Mellisah@126.com

2R S

2025412 H25 H #43% 12l

Journal of Pharmaceutical Practice and Service, Vol. 43, No. 12, December 25, 2025

2203020, %537 4 ml, T2 WA YA BRA R ; 6
PEPE 70 (2 ml/ 32, TR AE A TR A .
1.2 &

MR R (FiE*5: 220501, 220502, 220503, ¢ &
10.0 mg/3¢, HE2y S AR B )
13 EAZHE

SSW-600-2S HL #AHE i /K ¥ 48 (iR S
ABRARIBERITEA)); OB WSS (LS : 200 pl,
1000 pl, Eppendorf 23 ] ); MS 3 Rt s 4 7 i
(1= IKA AF]); TCHRIFET % 28 250°C T4 1 h
R o

2 FEER

FRAR 84 #4 €.
A AR 1 S ) B R 45 25 75 4 800 mg/
(60 kg-h) . AR5 i = 24 # ) 2020 4F Jig U ¥ 38 0]
11435, 38 H R L=0.375 EU/mg., R4 (T E
2312020 4F iz (7 28 A MRS A v FH AR R
WYYV Sy GRAIE FH 2 % 4, o BRAE ™ A% 2 3B Y
1/3, BPLL 0.125 EU/mg K FRAELHEA 740 B N 35 25 7k
FIRIAT I 5E
22 wIRF RBE I AR

iz RESE ) 114350 547 50 RAEUE (A ) B o
2 b A R B (AT B R, W R,
23 FHRAIETXIE

2.1

FNPC S I VR B 4 me/ml, H FI T B R R A
B AJEFE 0.5~ 0.03 EU/ml, 0.5, 0.25, 0.125. 0.06,
0.03 EU/ml A9 4 328581 3 510 %5 Bz 0 AR 38 ot s VA
PR REAEL: 1. 2. 4. 8. 16 15, 50 BN A %500 Bk
JE:4.2. 1,05, 025 mg/ml.

FUH 0.125 EU/ml 7 8 Oof v 9 38 i A7 2%
i B BE A 1 mg/mil) ()8 3R R T 5
232 RIGHERAE K 2

SRR F T B8 B T 22 o R A e
PR AR IERR R T

O3 R S T 28 IR 2.5 mlK; 10.0 mg i
BT IR S el 4 mg/ml, FHEE B8 125 thif ik —
SRR 2. 1. 0.5, 0.25 mg/ml ¥ B By HE U, it
RINREBWICH Ao

A A 20(0.25EU/mD 4HE INTEZE R 2. 1.
0.5. 0.25 mg/ml ¥ FE AL, BLRINIEWICH B,

BCRBE K 0.125 EU/ml B &R, RS 1
e 0.1 ml B, 7l 5 Bk AR B #EAT RN,
WE A, I BHME(PC) FBHMHXT I (NC), Z55 UL
S

72 2 G5 LR A S R B - 22 v s A O T
i e, R R B F R A, R AT
BE R MEER SOV AFTE TR

F e F M pH 7E 2 ~ 3, dkEEF R M 8
{14 B 1A 90 500 8 A 3K 5 R TR 5 W AR 4 mg/ml

23.1 W E KA B BEEE(MVD) P S, B BET HK B . 5055 2 [ FERY
A2y X MVD=cL/A: L & 0.125 EU/mg; ¢ 4 ITIEHEATHRAE, G55 W3R 3 FIEk 4,
F1 BRFIREES%
N MFER R (EU/mL) S
RS FRR REUE (., EU/ml) (EI(J} T)
0.25 0.125 0.06 0.03 BH AT R m
2211211 0.125 H4+4 e —— - 0.125
21030312 0.125 - ot 0.15
£2 BFEBEENSSESENTFRIURIE— @ERXFHES: 2211211, 2=0.125 EU/ml, 714 E 1 A4 W4 FRA 7))
—— AR AR B AR B+ B 2 NC PC
" S2 Sl SO.S S0.25 SZEZX SIEZ}L SO.SEZA SO.ZSEZA w EZ}L
220501 . .
220502 -+ +- +
220503 -+ -+

xSRI 2 me/mIF B, TARFIRIE MR ; By 7R NBER MR 2K (0.25 BU/mL) ;s WR AR N HE R A ALK .

=3 BERMAFBASELNTFHIRIE = @EiXFHS: 2211211, A=0.125 EU/m)

e s AR TREER) BB B+ NTER) NC PC
e Taes
Sy S So.5 So.05 SyEx SiEx So.sEa So.25Ex W Ex
220501 +- ++ ++ ++
220502 ++ ++ ++ ++ ++
220503 ++ ++ ++ ++




2k SRSy 20254 12 H 25 H 5 434% 5 12 0]
Journal of Pharmaceutical Practice and Service, Vol. 43, No. 12, December 25, 2025 3
R4 BEBRAFNSERNFMTRE = @EiLFHS: 21030312, 1=0.125 EU/mI)
e e AT ARR) B ARBR N B NC PC
N E e
S, S Sos So.2s S:Eqn SiEx SosEa So.25Ex, W Exn
220501 ++ ++ ++
220502 ++ ++ ++ ++
220503 ++ ++ ++

72 3 RNER 4 ZE R A 5 PR I Y
FH AR 4 mg/ml 31 BET K#i B, 7€ 1 mg/ml
AR W BB WA TE T, 1| mgml ik EY
0.125 BEU/ml R 55 i B X R o et FH 2R A%
k1 0.125 EU/ml & G T1E TPk .
24 EXTHRE

FHHETT 22 B i A A PR w A M e A= 1k
TAVA R R BEAS KB # L 0F 3 #atial ihot
TER T

Hl45 &4 0.25, 0.125., 0.06 F10.03 EU/ml N7
FWER 1 mg/ml HET, X 4 295 A BET

Kl 45 0.25, 0.125, 0.06 1 0.03 EU/ml N 7 £ %
W, 152 A I s Img/ml AL A TR (A)
2 5 MIBAYEXT R (NC)2 &4, ik 57 RN
0.125 EU/ml, FHEEE TR MR R % . acami) 11435
AT TP, G50 W%,

¢ 5 AL FIPEXT BV T NCL A 5 7
A TR SEATE BRI, MR R Y2,
Ac(0.125,0.18)7E 0.5 ~ 2 A YU B N, iRI A =L, Tk
R R HNEE T (EDTE 0.50 ~ 2 A JEFEN, FFEHE
A ot AR 17 7% i 4 mg/ml FF] BET
IKFRE, 7 1 mg/ml K DL R EEXHARTE T4 -

x5 BEBRERASRENTFHIRLE
gy e
BRI AT AR RO A NC Ao Ey
0.25 0.125 0.06 0.03
BET/K ++ ++ A=0.125
A0001 -+ -+ E=0.125
2211211 A0002 -+ et E=0.125
A0003 FH+ N E=0.125
BET/K ++ +- A=0.18
A0001 ++++ —t E=0.21
21030312 A0002 +H++ E=0.25
A0003 4+ E=0.25

TE: de=log™ (Y Xy/2) . E=log ' (X X/4) o Horf: XOHBET/K I SN 2 i BE OB (B 0 X T DR i e B 3t ALKt ) 100 o I 46 ok )

BT

2.5 AR EmbE
1 0.125 EU/ml 7 855 1) #3050, At it

AW G SL W) J7 U5 BEAT AT N B R A A, 4
W 6.

%6 BEMEENERLS
Cynvilkiins (LSnvTiTiins B A PC NC
2211211 220501 ++ ++
220502 ++ ++
220503 ++ ++
21030312 220501 ++ ++
220502 ++ ++
220503 ++ ++

TE: AJ91 mg/mIBERRRRIE 5 B 1 mg/mIMRR R 130 A 20 FE 4R AT A3 335 PCo 35 AT 2R JEE 440 T PN 3 3R R B0 i

3 HRSWHE

AR 32 00 X R T AR 245 200 TR N B 3 R T
B J R A A T Ik i T 5% . S5 ER I W R
T A R A ) 11435 iR e R IR A T AN R N R
Ky . MR IR LATH 6 BB 98 75 7 g LA BET

KFBER 4 mg/ml S LV TFWREE, #EH 0.125 EU/ml
KU b R E RG], &8s 2 il
Ve, B TN EE R R, B(ECR/NT 0.125 EU/mg.

PR3 ] E T i I MR TR ek 24 46 5 1Y) 1 e
#E, T AE 25 5 B & o) BT b v AR R TSR
HORE T WO IR IR} 25 N B R A A i BRAELAf o, O



2R S

2025412 H25 H #43% 12l

Journal of Pharmaceutical Practice and Service, Vol. 43, No. 12, December 25, 2025

XHAG A BT ik AT T 5 SRR, K
B TH B (986 B 7 8 PO R R R B, ik
LBRFR H G 5 N TR O T WO R
FHTH B B B R 57 5 7 A 4 mg/ml, F5H] BET 7K
Tl BTG e, R B s 1 R v S,
RETH BRS04 41, J7 ik (g (i il 47, s Mk
R SRR bR R T 5%

(230K ]

(1]

(2]

BUCKINGHAM J, MACDONALD F. Anonymous Pentetic
Acid. In the Dictionary of Organic Compounds[M]. Sixth Edi-
tion. Florida: CRC Press, 1996: 1188.

U. S. Food and Drug Administration. NDA 21-751 Pentetate zinc
trisodium injection [EB/OL]. https://www.accessdata.fda.gov/

drugsatfda_docs/label/2004/0217511bl.pdf.

24 it B o A 1) B4 2 . Pentetic Acid[DB/OLY]. https:/www.

drugfuture.com/Pharmacopoeia/usp32/pub/data/v32270/usp32nf2

7s0_m62300.html.

24 it B 1fE A 1) B3 2 . Pentetic Acid[DB/OLY]. https:/www.

drugfuture.com/Pharmacopoeia/USP2024/download.aspx?file-

name=Pentetic%20Acid.

B R 24 M2 D 2. AR N R A ] 24 e (DU ) 2020 4F it [S].

JEAT: v B 2GR H A, 2020: 178-181.

[ 5K 2 M 22 B2 2. e A RN [ 24 8 (DU ) 2020 4F R [S].

Jent: AP B 2GR AR, 2020: 516-520.

RIE, AR, BRiE. SRR R By TR E AR

KA TR0 [J]. 2524588k A%E, 2020, 38(1): 67-70.
[FEBEHEI] 2025-08-26 [1EEIBHEI] 2025-11-20
[AXHmE] B


https://www.accessdata.fda.gov/drugsatfda_docs/label/2004/021751lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2004/021751lbl.pdf
https://www.drugfuture.com/Pharmacopoeia/usp32/pub/data/v32270/usp32nf27s0_m62300.html
https://www.drugfuture.com/Pharmacopoeia/usp32/pub/data/v32270/usp32nf27s0_m62300.html
https://www.drugfuture.com/Pharmacopoeia/usp32/pub/data/v32270/usp32nf27s0_m62300.html
https://www.drugfuture.com/Pharmacopoeia/USP2024/download.aspx?filename=Pentetic%20Acid
https://www.drugfuture.com/Pharmacopoeia/USP2024/download.aspx?filename=Pentetic%20Acid
https://www.drugfuture.com/Pharmacopoeia/USP2024/download.aspx?filename=Pentetic%20Acid
https://www.drugfuture.com/Pharmacopoeia/USP2024/download.aspx?filename=Pentetic%20Acid

	1 试验材料
	1.1 试剂
	1.2 供试品
	1.3 仪器及器具

	2 方法考察
	2.1 限值的确定
	2.2 鲎试剂灵敏度复核试验
	2.3 干扰试验预试验
	2.3.1 喷替酸最大有效稀释倍数（MVD）
	2.3.2 试验操作及结果

	2.4 正式干扰试验
	2.5 供试品检查

	3 结果与讨论
	参考文献

