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Determination of related substances in eldecalcitol soft
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Abstract Objective: To establish an amino solid — phase extraction — HPLC method for the determination of
three related substances in eldecalcitol soft capsules. Methods: The eldecalcitol soft capsules were extracted by
an amino solid — phase extraction method, followed by eluting with ethyl acetate; n — hexane and anhydrous etha-

nol. The residue was then dissolved with acetonitrile and water after vacuum evaporation. An ODS column

x ZEINPVARZE A TR B (15ex202211121)
sk GHfEVEH Tel 118766396996 ; E — mail ;: chenys@ cppqgd. com
$—1EF  Tel.13780605706; E — mail ; lijie@ cppqd. com

RO R



- 1010 - M 4y M 2 E ChinJ Pharm Anal 2024, 44(6) @

250 mm x4. 6 mm, 5 pm) was used. Water — acetonitrile with gradient elution was employed. The flow rate was
P g ploy
1.0 mL + min™'

Results: Interference from blank excipients was eliminated with pretreatment. Baseline separation and good selec-

, the injection volume was 50 wL, and the detection wavelength was set at 265 nm.
tivity of eldecalcitol and other impurities was achieved. The stability of the test and reference solution was investi-
gated at 4 °C. The area change percentage of the impurities in the test solution were 98. 6% —102. 3% at 24 h.
96.9% , 98.5% and

96.2% at 24 h, respectively. The quantitation limits of eldecalcitol, trans impurity, pre — eldecalcitol and tachy

The area change percentage of the impurities in the reference solution were 101.2% ,

impurity were 0. 107 wg - mL™", 0. 102 wg - mL™", 0. 128 wg - mL ™" and 0. 063 wg - mL ™", respectively. The
detection limits were 0. 054 pg - mL™", 0.051 pg - mL™", 0.064 wg - mL™", 0.031 pg - mL™", respectively.
The linear ranges of 4 components were 0.1 —6.3 wg - mL™, 0.1 -1.2 pg - mL™, 0.1 -5.6 pg - mL™ and
0.1 -1.1 pg - mL™", respectively. The correlation coefficients (n =5) were 0.999 9, 1.000, 1.000 and

0.999 4, respectively. The average recoveries (n = 6) of tachy impurity, pre — eldecalcitol and trans impurity
were 106. 6% , 88. 6% and 102. 8% with RSDs of 6. 7% , 3. 1% and 2. 1% ,

of samples, no impurities were detected except pre — eldecalcitol. The contents of pre — eldecalcitol were 5. 0% ,

respectively. In the three batches

5.0% and 5.1% , respectively. Conclusion: The method is simple to operate, economical and practical with
high safety, strong specificity, good repeatability and high accuracy. The method provides a reliable basis for the
study of drug quality such as eldecalcitol soft capsules and drugs with similar oily substrate.
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Fig.2 Chemical structures of the eldecalcitol impurities
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Tab.1 Procedure of gradient elution

s ] i sl AH EL A3 (ratio of mobile phase) /%
(time) /min A B
0 55 45
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50 0 100
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80 55 45

2.3 Lt

FEEREIL50% LN 50 WL, J AR 35, 45
F IR TE S B B SR S 2% o o7 B TG TP e, 3%
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LA S Mo S b AR S (8 S A

20~

A/mAU

1/ min
3 BAETRETEENEEE
Fig. 3 HPLC chromatogram of blank excipient of eldecalcitol soft

capsules
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Fig.4 HPLC chromatogram of mixed solution of eldecalcitol and its

related substances
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Tab.2 Results of limit of quantitation(LOQ)
and limit of detection( LOD)

oy LOQ/ LOD/

( compound ) (pg-mL™") (pg-mL™h)
W HEALEE (eldecalcitol) 0.107 0. 054
trans 245t (trans eldecalcitol ) 0.102 0. 051
Hi {4 ( pre eldecalcitol ) 0.128 0. 064
tachy 4%/ (tachy eldecalcitol ) 0. 063 0. 031

2.6 ZNEEHSRIERNT

B S A S LA iy 3 2 AT e Y
A E , S B AL BE AN trans 28500 141, BTAR R 1
Y tachy ZRF00 1 4l B PR S 2% o0 B
B, N 50% LV T B B 205 155, B
T S T IIAN [e) 24 128 e 2 g S 3t A T e 2% SO TR
FEIR 2. 27 U N (G A PR RE R I SR B . DLV
AR e T AR P AL AR 22 il B o il £, [l U517 7
FERVEIGIE W3R 3. SR UM R AT,

®3 VHMBUBEMERRNEEXR

Tab.3 Linear relationship of eldecalcitol and its related substances

ezt
(‘compound)

5

(regression equation )

B AL (eldecalcitol )
Hij14& (pre eldecalcitol ) Y=4.777 x10*X -7. 88
Y=4.437 x 10*X +675.9

Y=1.218 x10°X - 562. 6

tachy Z%fi (tachy eldecalcitol )

trans 2% i (trans eldecalcitol )

Y=1.033 x10°X +1.372 x 10°

LNEEH KAERH T
(linear range) (g - mL™") ( correction factor)
0.1~6.3 0.999 9 /
0.1~5.6 1. 000 2.16
0.06 ~1.1 0.999 4 2.44
0.1~1.2 1. 000 0. 89
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3.1 HAb Ik R

L RRE i iy 40 25 0 F2 AT AR T R - T
FETR AR A T A O PR ISR AR R
SR SE 25 R (58) M £ SO AR ) R e i

RO T



- 1014 -

W) 4 M F R ChinJ Pharm Anal 2024, 44(6) @

x4 WHBHUERREGXYERNE

Tab.4 Determination of related substances in eldecalcitol soft capsules

ez

2 & (content) /%

(' compound )

5 (lot No. )2212281

b5 (lot No. )2212291

5 (lot No. )2212301

K Hi (not detected )
Hii& (pre eldecalcitol ) 5.0

KAt (not detected )
F A H (not detected )
AR (not detected )

tachy %%J5i ( tachy eldecalcitol )

trans 2% )5 (trans eldecalcitol )

Fe KR FN B2 i ( maximum impurity )

Ju

Ja 24 it (total impurity )

RAH i (not detected )
5.0

ARH 4 (not detected )

A (not detected )

R 4 (not detected )
5.1

KA (not detected )

A (not detected )

FeA H (not detected ) Fe# H (not detected )

T (note ) ; B Z8 T AT S HITAR (total impurity without pre eldecalcitol )

ZRIARIS R T o B A A IR, b B A
Z2 YA I3 At R 55 5o S b P R, S ol R
A, P, BEAE & FOBTHOR 1 A R, 2 A i F R
B I PR = ) J EUR, TR - REEIOLA
U Fe B L 5 4 T AL BT 3, g e )
e B e M RE R B, ISR VO A M i A 2
T ABAZ Iy VAR A SR BB, A i 401 % R, AR
o TR I AL I A A O R TR R T B, T i
AN 5 U, HA AN

(6] P 24 JBCi — e AR P [T A A AR 174 e 43 e W o
FEA AT AL & S AT AL BT B, ZE B R B AR S
A= Wyt ot S5 5 TR 188 22, AT A LR ] /)
PRVETRT B, B AR A ACR S AR 2
(BRI A IO 72 B A s 2 25 ) v i i e /b, B i
R TE Hh G VR T 24 ) A W) B 5 22 Ry [ AR AR
B = TEAHVRAR 3% %

S T R S A S R R A X T4y
BrJi ks, Sk H] Online SPE — HPLC 157 ¢ 1 fif i
fik 3 A C g [T AH A O/ R B T = B A0 e 3 N 2%
P4 Iy B ROCR , 3 € 1 Hypersil Gold silica fif
FEEAE XA it 2R A7 i A B, I S S TR 3 A 2 4%
A K5, AH I AR 0 15 55 1R R MERGR Y IE T
BEA CIR CTEAF1RG0] , H AR BRI, B4 30 AL i
A SRR B0 BSBOR AN B

Gianluca Bartolucei' "™ 25 5% F 42 i [& A0 2% B %of
B T ET AL B, T K& LC — APCI - MS X} 1,
Jm R 4EAE R D, Y & AT ESE, SR k[ AR
AT R FRROR R AT (BAUE R T ER 3 &=
AT S i 5118 S b T R B 2 T S R AR e A
DT AL BT RS 2% |
311 FEAHAEUE 258 BRSOk, A SCE R

HWEHR L

Cg [BIAHAE O/ | 20 JE [ A 26 BU/NAT F0 Silica [ 4
AETRU/INFE Xof S Bk T2 2 0 1) PN 2 W R A T T A
P, FAOAS [A) SR 2 M () PR B0 R RIUR . 451
7, Cog B AR ZE BN % J 1 22, Silica [B]AH 25 B/
A DR 22 | T 2 5 AR 2 B A B R
[l Se & TR PR Y34

S R 25 T/ SRR, XY IE C b SRR
PR R AT IS AL AL BERS , B R 540 & - OH, — NH
5 — SH P (1% 73+ & A SR T, X 4548 S A AR 11
53 B FRR AL i i AR v 2 A 1Ak S PR IR A R
UFERCR o AR AT DU DB AR 2 BRI B TE A W)
JE AT A AE B U A s O RIS /DN, 35 B 43 v AR AR
(Zy70.000 5% ), QMMHFERT, Hat H i =B85
e e, FE TR TR ™

PRI 39 P 2 [T AR A 0/ IN R R A7 38 b B b B
HITALFE >R T S AH & OB .35 R Ge 4T ) i
HE,
3L2 WA AXHZROE - ECkE(1:
10) /5y Hrie H-Ii = BR PR R, 43 0T [ A 2 30/
FE_ AR A PR B AT 15,20 .25 & 30 mL 9%
o, BERWES MK S5, LMW - IEC K
(1:10) YEBEVE 4 15 ~ 30 mL i), A 5 A 69 i
R 24 R TO T B 22 5, S e o e, #00E R S 1R
LR - IECKE(1:10) PR 25 ~30 mL Y.
313 JUKCEEVEMARTR A SCH S AR R S
EAEERGE R I, 0 ) [ AH A€ BUNE B2 R
ST - IECKE (12 10 ) IRy 5 i) 38 H i A ey I A4 R
H171.52.0.2.5 mL 5, 500K 6 FE 6, M4
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JET I 485 SR ¥ To A e 22 5, 00 R JEOK S 2 mL
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Tab.5 Determination of related substances in eldecalcitol soft capsules at different elution liquid volumes

N & (content) /%
(compound) 15 mL 20 mL 25 mL 30 mL
tachy 2% (tachy eldecalcitol ) KA (not detected) A5 H (not detected) A5 H (not detected) A5 H (not detected )
R4 (pre eldecalcitol ) 5.9 6.0 6.2 6.1
trans 2% )i (trans eldecalcitol ) Fok i (not detected) ot (not detected) oA HY (not detected) A6 HY (not detected )
Fe KR BN Z4 i ( maximum single impurity ) Foks ) (not detected) ok H (not detected) oA H (not detected) A H (not detected )
B4 (total impurity ) A H (not detected)  FeA H (not detected)  Feks H (not detected)  FAy H (not detected )

7 (note) ; B4R T ASAL A AT (total impurity without pre eldecalcitol )

A/mAU

10 20 30 40 50 60 70 80
¢/ min
5 AEERGEERIGEEUERRER XY RN EIEE
Fig.5 HPLC chromatogram of related substances in eldecalcitol soft

capsules at different elution liquid volumes
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Tab.6 Comparison of related substances in eldecalcitol soft capsules with different elution volumes of absolute ethanol

Nl % 1 (content) /%
(‘compound) 1.5 mL 2.0 mL 2.5 mL
tachy Z%J5i (tachy eldecalcitol ) Fo# H (not detected ) Fo#5 H (not detected ) Fo#5 H (not detected )
A {4 (pre eldecalcitol ) 5.9 6.0 5.9
trans 2% i (trans eldecalcitol ) Fo# H (not detected ) F#5 H (not detected ) Fo#5 i (not detected )
5 KR BN BN Z4 i ( maximum single impurity ) A H (not detected ) FeA H (not detected ) A H (not detected )
JZ& i (total impurity ) Fo# H (not detected ) Fo#5 i (not detected ) F# H (not detected )

1 (note) ; BZRJF AL A AT (total impurity without pre eldecalcitol )

2.5mL
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Fig.6 HPLC chromatogram of related substances in eldecalcitol soft

capsules with different elution volumes of absolute ethanol
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