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(LB HZ BB

RE SRERHOHEFEFHFAAERETZHHRIEFTHY, BAIMREZ RIFHIITE %,
S TE MR 2 i B R S RIS E AT, IR TRMEZE, R 5 M3t & B R A
HPLC ¥k, AL EATHHERBEHELHH P AoHERNE, TEEF, BRXTEY
S5 .

XA FHPIEE, S5 PEREE; B THARM; BRRE, #BRZ; HPLC %

FRUERY, BRIEER. FEPGERMEIR TR ECH R EARSEM ORERY, NS
Rim. “0BH"(HiLE, BT R 8 B, “1 587 (BRIEER TP EPE R bk
) 257 (BT HAEFMEEE) D, PEGACUBELY FERERN. EHk
EEA B AR P SRR (K 1) SR R I 2 I R A & BER,
HHEERBIK (0.02~0.035mg/k), WEBMMEREMIHT S, EERHAMRE S
BEEEEZHY, FREREMREEUGRESROERED, ATEEHEATEESS
ESEHERSH . BEREASHIEEAAELS, DREHENUREED, &, XHHRSD
BRI HAT SR, DRSS BRER NS RE&, PEGROI TS T ERERH
R SRR TS B AR b, B HARE, EREMTRESRE,

Z3CLAURAE HPLC #:5) BI & BB 0 H A h & 45y, DASSOERIR SN SRR T e e B
REEAHAS, FEBER, AERETRLPMEERN 0.016 pg, FRUEL, FTHTY
OESEHENE, —KARETRESASNERLER, BECVID T 3% LLAE4H
M EEE,

-, LEBE5RA A

Hitachi 635 XI5 JE i 6%, Rheodyne 71253 H#%, n-Bondapak ODS, 5 u,25cm
x 4.6 mm FEEMGIER:, Shimadzu SPD-2 A ZE4pRMIEF(UV), C-Riafait BB b B,
Hitachi 650-10 LC %38 M2 (FL),

RIER) EBRRSGT HEEAD, BfEn), PERERAV), B R TR
(VBB EEE+ 825 OREEZC 57 (HIL NIRVAR), 1575 (h TRII
AR, “287H(E N AVARREH PEREEA (35 m NIMIVAR R E
i‘v]ﬁiﬁéhﬁ'ﬂirﬁﬁt Woyadem, Kk, Lk BRE,

. EREH
( ) BiERGE LIPE— 7k(13 10) b 548, zﬁzl 5ml/min, ODS:, M 35°C, UV
Bk IR R Iy Bk, BesEBzey FL AMMLL E, 4275 nom, EyA 32 5nm, FL :2) 53
FUVZHA, AR NLRH 5 BRI EILEES . ‘
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(Z) HBEE BURRREAR (L BNEH"), LA EREE &4, UV 4230 f1 260nm

RO, R 10pl, SRAEL2, HE152TR, I~NVHE

HEERIHREL,

TeSE, HREME ()

Tab 1. Comparison of the characteristic of contraceptive drugs

n A

’ uv ty Prepa- Content
No. Compound Structural formula Amax Rs per tab.
(nm) | (min) ration (mg)
PN 205 | 6.30 | 6.47
1 | Methaqualone N 225
(Internal standard)
' CH3
?”C:H 235 | 10.8 | 2.00 | No. o 0.030
1 Norethis terone 245, No. 1 0.600
\
o
230 | 12.6 No. 0 0.035
- Ethinyloestradiol 280 3.63 | No. 1 0.035
No. 2 0.035
No. 3 0.030
) c'g: 240 | 16.3 | 6.73 | No. 3 0.300
v Norgestrel
0
qeecity 288 | 26.4 No. 0.500
- COCH,
vy | Megestrol acetate 3 No. 2 1.000
S
3 5
~— FL
T2
4
K] » . ,
- —

0 8 16

Fig 1. The chromatogram of main steroid
-contraceptive drugs.. 1. Methaqualone (internal’
- standard); 2, Norethisterone; 3. Ethinyloestra-
diol; 4. Norgestrel; 5. Megestrol acetate

24 32 min 0

16

24 32 min

Fig 2. Separation and combined detection of
main steroid contraceptive drugs in HPLC. 1,
Methaqualone (internal standard);
thisterone; 3. Ethinyloestradiol, 4, Norgestrel;

2. Nore=-

5. Megestrol acetate



(Z) REETOHEAEH HIE NI FL & W & 4, B UIKE ER(0.54 mg/ml),
B 0.03~5.4 pg, LIUV(A230 nm) RERFLAN, SRRY, #REEGN W 5 E
ERFEELE 3), BRABMH R 0.016 ug, LA, IV RV EH SR EHBHEIER
(REBWEH"IMEE, RRAT ULHAR te &I:TI?%E:F% W R BE ELER R, FL Bmﬂﬂ’li
E&Etb UV &t 6 f&,

uv.
PL P » .
ol ‘ T&O
24 P
. L ]
s / {e
uv. S
= 6 =
X x
44
42
5 pug/ml

Fig 3. The relationship between concentration of ethinyloestradiol and UV or Fluore-
scence (FL) response '

() EIMEMEREER - fﬁ’Ji’f’H’%%ﬁﬁﬂ’J UV &g KIBH Ao B AR B N B
A IZE

“WE R, BTFIIEVE UVA, %&Eﬁk, 7@1@%“1&1’3 A, B S DA ZEEEC il R 11
(1.2mg/m)F V(2 mg/mDEGREH, LA “GEEZLE" 26, 2FHREE Ao BMJHM&’J
TRELL ., SEEER, LAA 260 nmANIM AR AR, HERBEERIFEE. 157k,
F1“0 B Kb, FRULLIMIIE A8, BIA230 nm JhfE, E%&%%’%D‘J‘i"aﬁlﬂo “2 8”7
Koo BYOBE, RE®MAA260 nmbBRMEK., 35" #8115 F. HLL 2230 nm £
W, o P S ECR IR MR R AN
() AFNEE LYTHRDIERTHE2 UVAMFLE A B, 2%8, RIREAHE
BEAGERZRENE, BIEHR0.845mg/mIEIRK, UAREBEER, HBLIEE
HAMUV BRI, RaiE&d s Tabr, Hignm s ESHNMmERR
e t:mie, HE&ERM. o

UVA230 nm, Y=—2409.69 x+ 158836, r=0.9998

UVA260 nm, Y=—160.03 x+26045.6, r=0.9998

FL A E,275nm/E.325nm Y =430.74 x+6073.69, r=0.9997

ZREREN, Wh%&:ﬁfﬁm%ﬁ#‘mﬂ%‘#? EI%EO 1~8. 45ﬂg(UV)$ﬂ0 016~
8. 45%@”7&%#\1%%&&?*&&%% :

Rl A ik
( ) BB POAREEHE . SRR, ﬁa%ﬂﬁfi,o 7mg/mlﬁﬁﬁ$~?§i’& #H&m?ﬁ&i"*?& ft’éﬁr
R R R B (3R 1 ), 4 BIREEPRIARAE & PAFE7k ZEEEE ] B 11(0.3 mg/ml), V
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(0 5 mg/ml)& III(O 035 mg/ml)(o) 11(0.6 mg/ml)III(o 035 mg/ml)(l),V(l mg/ml),
I11(0.035 mg/ml)(2); & IV(O0. Smg/ml)III(O 03 mg/ml)(S) H’Jtr?&nn%eiﬁv&%}ﬁ Ao
SRR, BUPRERIRIERT0, 1, 2K 3 5% 10 ml, 21 SR PR 2 ml, ATk 2B
ﬁﬁ 25 ml, 45- 0, 1, 2 & 3 ?bﬁIEnn?’."(& PRSI AY& %Hl I, II IVRYV, l«JJE7k
ZEBRHI R % & 0.2 mg/mIRIIT 3% 0.01 mg/ml MdaM: SR AR, R, WO, 1, 2
K3 SH&20 K, B4, 2RIRBUALT 10 Fivdmey, LI RBEARIKERAERTK
2B, FIRREBRGBRE 5~10 mim, £MARGER 2 ml, B4OFET, AEKCEER
B, Bt BBEAHHBBEE 25 m], . .
(=) ﬁﬂzﬁf'ﬁ BERFME, BoS(H1, 2, 3 va—)}bﬂ&m AR 10 ul LJ. + R i &
B3R AUV RN RER THHEm kK, HEBFLERN, SEMNANTEKME, §
ZASGEHSEEHRT 1.5; BREHHZKE L, Ao SNRERIEZIL 8 CV 45/
F3%; EESBRHATRERT, ARNE. B0 S8, 2, 358 & ik 10 plik
“BeEETFIE "R E & . %%fﬁﬂ@iﬂﬁﬂﬁ BEMBEERT, UARERESHATHE
B, GRAE4,
W, HEHBERESTHEYE - N
(—) HEBSRNNEEENSMEXE I OHRER, EER0.54mg/ml HEIAR,
R“BERFME"B G &8, sr5lkE 0.03~5.4 pg, FLAN, 250 i pL{E I 548 5
BRI,
Y =—5925 x+50888.4, r=0.9983
BRI 0.05~5.4 uglAl R MRS, B0, 1, 2 &3 SRBEMIER, RBREHE 7
RIGG, SR 0.1~8 ug, MBERHEESRERAKMLE, BEMEETm T,
(MK 260 nm)Y =0.1607 x+1.4882, r=0.9983
(B MK 230 nom)Y =0.01643 x+0.4528,r=0.9998
IV (& Mk ¥ 230 nm) Y =0.01601 x+1,5550,r=0.9995 .
V (MK 260 nm)Y=0.09681 x+0.8075,r=0.9991
- W REREEET, ﬁ%ﬁh%ﬂﬁd%ﬂ%%ﬂ%ﬁﬁi%z&mﬁf&&%%
=) ﬁ*ﬁmﬁ%ﬂﬁﬂ:& SYRIELO, 1, 2 K 3 BEREERIE, HKRE B %mm”rﬁﬁ%, EA
Tﬂﬁa&#, ERAMBRIES S, ﬁﬁuiﬂﬁm%ﬂ’]”{ﬁﬁﬁ@éz) %%iﬂﬂiﬁézi@ﬁ&
F3%(CV),

Tab. 2 Comparison of precision of the assay - - -

Amount of { Within Day to Amount of | Within Day to
sample sample :
1 Component .. determined day . day Component | determined day day
' ’ “(ug) | (CV %) | (CV %) C ] ng) (CV %) (CV¥ %)
0.0981 1.14 2.87 . 1.0585 0.42 2.83
. . 0.1228 0.28 2.51 . 1.6935 1.36 1.99
‘Etlv'unyloestrad-lol 01841, | 0.80 1.90 Norethisterone o 2.1169 . .0"2,6_ | -o0.69
0.2455 _|. 0.38 0.89 3.1754 .. 0.63 0.74
_ ] o 0.4741 0.76 2.69 ‘ Co . 0:3498 - 1.45 2.68
. Megestrol acetate 1.4222 1.36 1.37 Noregestrel 1.0494 1.17° | " 2.08 ) '
' - 4.7407 ‘180 1 ows0f o 3.4981 0.40 1.83 -
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) NEHB R ERE S5H0, 1, 2 ®3 ?H‘E’JQEH‘% 10 ) b RIAEKE
Bk, & AR BLf “BRof R AR "10 ml, FEIRG 5~10 min J5 0 ARIRIEH 2 ml, 3,
KBS, BE. MRMEE 25 ml, &BRERTFAE %, #8 10 o1, B HEAE b
RIERCTEX R, LREAMNESR, KHEBRME 3.

Tab 3. Recovery of each component in preparations

Tablet No. Norethisterone Ethinyloestradiol Megestrol acetate
1 101.87 98.35 , 99.16
2 101.09 98.76 99.93
No. 0 3 -101.33 101.54 100.43 .7
X 101.43 99.55 - 99.84 -
1 101.80 98.48 =
2 100.00 101.44
No. 1 3 101.09 - 100.06
4 99.84 99.00
X 100.76 99.75
1 98.88 99.23
2 97.99 -~ 100.01
No. 2 3 98.52 . 100.09
4 98.66 ) 100.60
X ©o98.54 0 | 10011
1 99.76 101.13
2 99,92 : 98.98
No. 3 3 99.43. 101.06
X 99.70 100.39

BRAFSEFE, RN R KRR RS, ERRM. T4 41 Bk 4L 4 e Ak
FAEEE MR, &R AR TR, _ , ‘
H. BBRUESEMEREMER ARUENEL UV & GIHERN (REXRIER) &
AT, HEHRE FLARNEELE, B1 SREME R, £ 8 ER 8 2"%, #&
10~20 pl/¥k, LAIILES UV A,,, 230 5 280 nm {E&M, Bz 11 5 III Eﬁﬂl&iﬁﬁ}{ﬁ)j’(;ﬁiﬁﬁ
BERERIR2E(CV), S5RKH] 1T Aot 758 B 11 i91/50, 1T poig g B R RITRKAEMH
ZIEH 5%, HIMMEREMIRT 2 pg/k, MERZECVIEBE KT 3% WLA FL fEaRpia il
H, U ERE] 0.1 pg/REFHRENTEIL 206 (M 2).

#DDIEUE .

O AVRECRERIEIR 10 pl, BRI E"HGBEREI, FHEER, BRR4.

i 174
- Zliiﬁ)?ﬂnﬂﬁ%ﬁ“‘ﬁiﬁ@éﬁﬁ’a UV R =Bl A-3-FR A LYk RBTEL.
1 5 1V(Age: 240 nm FE) . V(Aa,. 280 nm FHE) B3R K log e 39K F 111, 3 B 5 HEH
R R A X & R AU h B 44 1/10~1/30, BRI S M B3R B X R e 4150 1/50,
SRR SRR, KRR L, EHLK UVALE R, NFEE iR TEEN ,1%
‘%i‘aﬁﬁﬂ.fcﬁ‘ﬁﬁlﬁﬁ
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Tab 4. Results of preparations (from market) determinat{ion

Tablet Batch No. Norethisterone | Megestrol acetate 'Ethin.yloestradiol Noregesuel‘
820706 108.31 102.23 99.11
No. ¢ 830906 . 103.59 96.77 93.58
840201 98.48 96.05 . 93.98
820308 90.05 99.01
830713 99.62 112.17
No. 1 840109 93.14 88.94
821215" 83.85* . 88.84*
832017* 93.91* . 99.07*
840209* 95.02* 107.98*
No. 2 841112 104.11 97.37
841201 94.83 97.17
No. 3 810492 73.72 91.37
820203 91.42 93.25

° * Paper sheet

T Ay IR I 23y RR M, (B3R B LAR 8 K (B BB 3R) , 98 B 3 30 B 42
RS TMER T, BMEASITEMEMREX, BFHLE SRR NIHTFRE FTED,
BHAEZM, DML AETRRBERYM, FUSEIRONGRERA, HXRENY
ViE BN SR, . B densyl WA %4 RIEHATEYCRERNE, MER
HMCEHREA (R 1 575) b B2 T LA R B R £ € A (U8R k& P R B R %%
KA =W LAAE, 534 nm/E,, 556 nm JE

FICFRHB G BRSO, %ﬁﬁ}lé]B’J:F#l‘.ETT?E, I 9 55t # M (AE; 275-
nm/E, 325nm) M R3RBEE UV BN, BISR MRk 0.016 ug, XHFTREMEFE A
HIFIGREE M, —BDE iﬁﬁﬂ}lﬂ%&ﬁﬂ‘fﬁﬂ#‘rﬂﬂ%jﬁo _ :

= %10, 105, IV R VRN B2 RIET R REEE, 2WiREnbEm
SR REE, WRAEMBEHBRIFH T EROENLRRT, BEELR R, H & B’)
CV /T 3%, [EIYERFHIL 99%.,

LA 1A UV RBCITEMR AR R, RS EMEIN TR AN &GRS, 2R
BMRARL, REMHMR BB —REN B ER, HRERHNEY.

A3 0, 1, 203 SEH OMRBIFI AT, BoR RAF, % MBUR BN T IR 5 v S8 2 07 45 31
(RO, FEEEE, H-ERZRAEEETES, —kEHERERSL4A5HER
SR, BALEMELLH, bEFREAERRE, REEHHEEE,

M., BEALSRAXMER, WRT UVRNE FL 5 UV RBHS MM H7 %35, =1 1L
KoM RE5R B IR, IRZEMAR, Blan 10T 0.1 pg By (TR 17.82 pg) MEHI CV(n=5)%
B A43.1706 (HFILRIA 2.3106) . WARRERTWHILCV E, KRB 11 Ayt & gdn T ik
M e, SUBET E R,

f. UV S FLZRMS R BN ERHEREREERM, REERRAMNRZY 0.2 nm:

B (L TFL &) B IEKik 80 om,  Xehide iy 5 25 B o 55 B 05 7C BA B 5 Wil
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ANALYTICAL STUDIES ON COMPOUND PREPARATIONS
*CONTAINING ETHINYLOESTRODIOL R

LU. Xiang-Lin, 'WANG _Xiu-Yun and CAO Xiu-Ling .
~(Sha1iéh"af Institute for Drug Control,Shanghai) )

ABSTRACT 'Combdﬁﬁd .prTei)arétion's of éthinyloés'tr'adiol are widely use in contra-
-ceptive drugs but the ethinyloestradiol content in the preparations is less than
‘35 ug per tablet. The content was too low. to -be determined directly by the normal
‘methods. A HPLC method has been developed for determination of ethinyloestrodiol
‘norethisterone and norgestrel. acetate in the compound preparations after separation
by u-Bodapak ODS columnn wit‘h'methaqu-alone as internal standard and MeOH—H,0
:(130:100) as a mobile phase using a UV—Fluorescence (FL) combination detector.
For the detection of ethlnyloestrodlol FL was used and ‘for all other drugs UV was
‘used. C
The UV-FL combined detection is favourable to overcome the difficulties of
-relatively low content in the preparation and low absorptivity of the minor compo-
_nent. . A ‘

This method is accurate, rapid, sensitive and has a good linearity and suitable
‘to various preparations. :

Key words Ethinyloestradiol; Norethisterone; Norgestrel; Megestrol acetate;

«Contraceptive Drug; HPLC : _—





