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Quantitative Analysis of 1,2-Dioleoyl-sn-glycero-3-Phosphocholine in Pharmaceutical Excipients by Proton

Nuclear Magnetic Resonance

WANG Yawen, CHEN Xuefan * ( Green Pharmaceuiical Collaborative Innovation Center, Zhejiang University of Technology, Hang-
zhou 310014, China)

ABSTRACT :OBJECTIVE To develop a quantitative proton nuclear magnetic resonance (qHNMR) method for the determination of
1,2-dioleoyl-sn-glycero-3-phosphocholine (DOPC). METHODS A Bruker AVANCE [I 600 MHz NMR resonance spectra was uti-
lized to acquire the NMR spectra of DOPC. The compound 1,3

form as the solvent, with 30° pulses, 16 scans, a test temperature of 25 °C , and an acquisition time (AQ) of 5 s. The relaxation delay

,5-trimethoxybenzene served as the internal standard, deuterated chloro-

time (D1) was set at 35 s for quantitative analysis of DOPC. RESULTS The sample’s 'H-NMR spectra displayed a methyl proton
signal at chemical shift § 0. 87; the quantitative peak signals of DOPC and internal standard were well resolved on the ' H-NMR spectra
with good linear relationship for DOPC (r >0.9996). The method demonstrated accuracy and repeatability with DOPC content ranging
from 96. 7% to 98. 7% , consistent with results obtained from phosphomolybdic acid colorimetry. CONCLUSION  The established
qHNMR method accurately quantifies DOPC, is faster than the classical phosphomolybdate colometry method, requires no complex pre-
treatment operations.

KEY WORDS: quantitative nuclear magnetic resonance; pharmaceutical excipient; content determination; internal standard method;
DOPC
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Fig. 1 Structural formula of 1,2-dioleoyl-sn-glycero-3-phosphocholine ( DOPC)

1 URFE5RE

Bruker AVANCE II 600 MHz % #% fif 2L 4% )i 1%
A ( Bruker 2\ &) ) ; Mettler Toledo Hi 1K 3 (F5 &
0.001 mg, |46 2 A RAH ) ; Milli-Q
HAE KA (Millipore 227])

A&7 (CDCL, , Cambridge Isotope Laboratories
AT, S PR-31594/04300 CL1, &5 18 99.8% ) 5
1,3,5-= BRI (1 it s A= ) = 25 RLBAT BR 2
A, it 5. 100520134937 , & 18 97.37% ) ; 2 B T /K
(Mill-Q 1) .

IE 22k 2025 4F 1 H 5 60 45 2 )

DOPC. i FE SR H 4 NAIR T R Ik 8 bk
i, G5l A ST~ S8,

2 RKWAHE

2.1 ERAERS

2.1.1 1,3, 5-=WHHEERNIREIR  HHEIRE
1,3,5-=H ALK 2 80 mg BT 5 mL SN, M
CDCL 5 2545 3 AR
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500 pL, R HE 2B R, B ES mm BLE
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2.2 HEEMRSHIEKE

qHNMR % F 30° fik v, i %6 (SW) X B H
20.025 4, L% K 6. 175, 5% FE TR B (NS) 4
16 Y, MR EE R 25 °C, REERSE] (AQ) A S s,
SR AE R IR (D1) Ky 35 s, SR FE S50 6.5 x 10°,
TE RS T, AL Z S50 3 8137 .
2.3 BurHiEAETE

P R A2 ) B4 8 MestReNova 12 B it
AT B AR I B VR 3R T AR T IE R L S
1, 158 AR FIRE (i 28 2 BRAE 068, R0 5 IR 45
R /7 ol I o= R

NP AR

o LA 0 0 R FR R 80 5 N AR 2 =
W 8 S 28 FR 20 1 AR N R N, 43 ) R R D RE B S
NFRY) e B0 B0 {5 5 I & 1) i 7 450, M,
M, 55 5 R 1o I RE 55 5 N FR 9 09 AR X 4 F I
W A1 W40 5 o R D RE & 5 N AR 0 o & PRl
P50 ) ok B RS 5 AT N BRI R B
2.4 AT HEEEE
2.4.1 LPEXRRFEE KEFRINRY) 40 mg B
F 10 mL @i p AR E A & 25, 15 2 i m vk ol
4mg - mL” BN AR . S 9 FREL 25,20, 10,
5.334.03.0f11.6 mg ﬁ;ﬁ&,%hﬂ/\ 1 mL J:i?Elj\]
BT ISR R R ERE N 1.6 ~25 mg -
mL ™ YRR . DARE S5 AR B 0 BORE i L
fH (mg/my ) R KE AL b, W 8 1 06 FR 40 1 AR L
(Ay/AR) BYEX1E 9\ AL b AT 2R PR 81 U3, 8] U9
%%j(j;y =0.425 3x +0.005,r=0.999 6 FHAEE S
NFRY) T FUIEAE 0. 41 ~6.28 N 5 & & &g
SHEFRIVERE BIFMEHERR(FELD),

R1 BB IR B (DOPC) & i L de 45 R
Tab.1 Results for linear relation testing of DOPC

p(DOPC)/mg + mL~! mg/mp As/AR
1.6 0.41 0.178

3.0 0.75 0.319

4.0 1.00 0.457

5.33 1.33 0.535

10 2.84 1.250

20 5.09 2.150

25 6.28 2.679
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1 L
B
The quantitative peak of 1,3,5-Trimethoxybenzene C
\ The quantitative peak of DOPC
|
o 9 s 7 6 5 4 3 2 1 0

5
B2 1,3,5-ZF&3%£%K(A) DOPC(B) & 1,3,5-= # 43
#fr DOPC 38 &4 (C) &' H-NMR 3% [
Fig.2 'H-NMR spectrum of 1,3, 5-trimethoxybenzene (A ),
DOPC(B) and the mixture of 1,3, 5-trimethoxybenzene and
DOPC(C)
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F®2 qHNMR 54081206 L & i Il € DOPC # & 4 & 19 4
N
Tab.2 Comparison of the results for determining the content of

DOPC samples by qHNMR and molybdenum blue spectropho-

tometry
Sample Content Content( molybdenum blue
No. (qHNMR) /% spectrophotometric method ) /%
S1 97.28 98. 68
S2 98.74 100. 45
S3 98.70 97.15
S4 96. 98 97.59
S5 96. 82 99. 51
S6 96.72 98. 46
S7 97.67 96.71
S8 96. 83 96. 07

£ 3 DOPC # & &' H-NMR il & 45 £ (CDCl,)

Tab.3 'H-NMR data of DOPC(CDCI,)
Conformation Peak
Attribution

S Number of protons shape
5.40 -5.27 4H Hyy,Hys, Has, Hyy
5.19 IH m H;
4.43 -4.26 3H m Hs,H,
4.12 IH dd H,
3.94 2H m Hyy
3.83-3.76 2H m Hso
3.36 10H s Hsy, Hs3,Hsy
2.28 4H q Hy,Hyg
2.00 8H q Hy3,H6,Hsp, Hss
1.58 4H m Hg,Hy;
1.29 39H t -CHy -
0. 87 6H t Hys, Hyp

3.2 AR

TERZRE I IR A5 5 v 1 AR IR Y
RO E L, 20 1 B S IR IR
ARG AL 2 IS AN R 10 2 A2 A% o DR kg vl A i A
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PR A P RDAS 54 de 0 790 5 A Bz, HLAE
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WyrE 55, B bl 0 B0 22 088 6 0. 87 1Y
WL 506, —F 58 20 B BT, A 32 Hopth

550 m T
3.3 mEBHKE
— P S AIARE S o B R RAT 15 S0 AE
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IE 22k 2025 4F 1 H 5 60 45 2 )

PRI [RE 5 VE o i W i A i v B . 5 2R 3%
W], RE b B AL 2 A%y 6 0. 87 By H JE(5 51 N
Frik 45 6 6. 09 1 it 115 = 16 5 HoA (5 = 06 43 15 B
KA, 25 RS S

3.4 ARRFEE

Gy BT AR 1 A ST AR Y 58 I, AN BE
A IR ET Y, 750 P EOE S A R R
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7/3T122 25 P12k 90°, D1 Ry ik JE A F 5T1 3
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