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Quality Evaluation and Study of Dissolution Determination for Compound Norethisterone Tablet
WANG Moli" *, DUN Jiening®, GUO Yi', CHANG Junshan' (1.Hebei Institute for Drug Control, Shijiazhuang
050011, China;2.School of Pharmacy,Hebei Medical University, Shijiazhuang 050017, China)

ABSTRACT OBIJECTIVE: To evaluate the inherent quality differences of different batches of Compound norethisterone tablet
from different domestic enterprises by researching its in vitro dissolution, to provide reference for improving relevant standards in
pharmacopoeia and optimizing production processes in drug manufacturers. METHODS: Orthogonal test was adopted to screen its
dissolving conditions, small glass method was finally confirmed by detecting rotating speed, sampling time and dissolution medi-
um, sampling determination was conducted with the dissolution medium of 0.5% sodium dodecyl sulfonate and rotating speed of
50 r/min and 45 min. And HPLC was adopted to simultaneously determine the in vitro dissolution of norethindrone and ethinyl estra-
diol, then AV value method was adopted to detect the similarity of dissolution profiles of 8 batches of products from 2 domestic en-
terprises. RESULTS: The dissolution profiles and similarity of AV value method showed the cumulative dissolution of 8 batches of
Compound norethisterone tablet from 2 domestic enterprises had no significant difference at different time points, overall similarity
was relatively high; but the ethinyl estradiol had certain difference, overall similarity was relatively low. CONCLUSIONS: The dif-
ference of dissolution profiles of Compound norethisterone tablet may has effect on the drug efficacy, the production process and
quality in domestic enterprises should be managed strictly. Meanwhile, the current method of dissolution is weak to distinguish
from the quality, which needs to be improved urgently.

KEYWORDS Compound norethisterone tablet; Dissolution; HPLC; Dissolution profile; AV value method
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FEE ) \RCZ-8B R e 2 Wis AL (F S U ) CRHEETITR R R
RABHEA B2 ] ) 3 UltiMate3000 HPLCAX , Bt A S FE S
W (5 [E #2220 H)) s AB135-S B 7 (LR -4 H £
8] 5 3-30K #5.0HL (FE[E Sigma A Fl) .

1.2 #Hm5iLH

SR ETRSE R LX) L o 2 A 9 B, 1L
100052-200308 ., 100053-200705, &+ : 100% .99.5% ) ; 5 J7 4kt
TR A (A £k, #t 5 : 110303, 110401, 110103, 100103,
100201,080101; B4k, #E45-: 101101, 100704) 5 £ fif§ by £ 3%
ali, HoAhaRI4 o prali, K R alifh K
2 HES5ER
2.1 BHAERERE

China Pharmacy 2016 Vol. 27 No. 12 - 1695 -



211 WERSAPEGE AR EoE 1 BOEmT ] 75
AT 3 FRIRZR , 5 GO0 &y vkl e vh v i F B e A S
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Tab 1 Setting of dissolving factors and levels

K ER
ACGEE) o/min+— BOJURERTE ), min CURHAR)
1 50 30 H0.09% t AR R (91 000)
2 75 4 0.5% ZBEHBIREA
3 100 60 SERVEH(9-1000)

2.1.2 IEZRAIBOT R SR R AR R 5K
B, R Lo (3) IEAS IR Bt Ry 58, LASZ T beid
Fiid J1 (HHE5- = 110303 ) rvbhe iy P R Bl E 52 140 325 18 A Sl 3 4
b BRI 2.3 3.

®2 EXHERHARSER(RIET)

Tab 2 Design and results of orthogonal test (norethindrone)

RS 1(A) 2(B) 3(C) HIE, %
1 1 1 1 )

2 1 2 2 9%

3 1 3 3 8

4 2 1 2 84

5 2 2 3 63

6 2 3 1 %

7 3 1 3 79

8 3 2 | 93

9 3 3 2 95
k 263 w3 269 =17
b w3 254 m y=86
ks 267 276 n

K 877 81.0 897

K 81.0 847 93

K 89.0 920 757

R 8 11 166

®3 EXHEIZITHAREER(RIER)
Tab 3 Design and results of orthogonal test (ethinyl estradi-

ol)
HEe 1(A) 2(B) 3(C) TSI, %
| | | 1 71
2 1 2 2 9
3 | 3 3 37
4 2 1 2 8
5 2 2 3 45
6 2 3 1 9
7 3 1 3 53
8 3 2 1 78
9 3 3 2 88
b 198 206 241 T=636
k 219 bIK] 260 Y=11
ks 219 07 135
K 66 687 803
£ 7 710 86.7
K 3 73 450
R 7 36 47

MF2 F3uIL, 2 BRI A1B2C2 (3 50 r/min , BUREIT
[&] 45 min, %5 H A J5A 0.5 % + e B PR AN ) 5 6 SR8
A2B3CL[EE 75 r/min, BUFERTE] 60 min, % 14 5875 0.09%
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T TR LB N L R IA I (9—1 000) TH T, 1 v i 1 ke i
P s R B (A v, 393K 3 909% LA b o WFFVE A I, 3
TPz A B PR TR VA T (9—1 000) B 22 , Jeiss i A e st
PRV M0 AT A S BULARL R T2 11 77 1 5 R 3K 31 50 % 51117 0.5 %
IR R AN S B 0.09% | TR LB ER AN 0 R IR 1A TR
(9—1 000) 7 H AR A ZE B0
2.1.3 WHOTEEL RIE2.1.27 W T IEASIR I 45 R, A5
SR FH LA PR A 32 36 R P Aoll 8 SR b R A T i
o HE— LA 0.09% + e IR AN K SR IR IE i (9—
1 000) 35 A B, ZNPRi: , 638 75 v/min , BUREI 1] 60 min; )7
5 LL0.5% t R BR AN AT A T, ANRR I
50 r/min, BUFERS[A] 45 min, 245 R L3 4,

x4 BHAEERER

Tab 4 Determination results of dissolution method

[T I R
pte Jore g
A 110303 982 903 96.4 917
110401 90.6 84.5 98.5 100.8
110103 884 909 913 9.9
100103 927 80.2 945 922
100201 853 1044 9.0 100.1
080101 928 76.2 96.1 80.5
B 101101 84.6 822 9038 86.7
100704 95.1 83.1 9.7 90.2

R BRSO e — 5 050 N A AR
TR A — B e Bk L 0.5% + SR R
BB A B, /PR, 55 8 50 r/min 45 min BOREIN 2 [ =
2§ HLY2015 AR (PUFB ) “09317 5 =],

22 BIfEM4S5RSERMERE

{4,354 . Waters Symmetry Cis (250 mmx4.6 mm,5 pm) ;
W ElAH K- (60:40, V/V) 5 i3k : 1.0 ml/min; M6 - 206 ;4
MG+ 200 nm; PEAERE: 100 ple 78 BB @RS, PSR
B P BT NK T 3 000, B -5 e e it 9 1 2 0] 114 43 15
<15,

2.3 BRHHE

2.3.1 XTHRSRAM R PRBUIGA TR X IR T 2 12 mg, & T
200 ml I H, NS hik 2 BT 5 o R 2 B IBCHR HE XS A i 24
14 mg, & 100 ml I, s & LA, Y A s
B B R E R BOZET S ml, BT FiE 200 mlE i,
JRVE A TR A 22 20 3, BTV Ay Bt T R ke e s 11 o B
W& . TR REGZI AW 5 ml, BT 100 ml SR, JHE
WA AR B 20, 25T, A hoxt BE SV

2.3.2 (MW BURESY 6 F L 42,137 R i R
P (s B A BT 200 ml) , 4351 F 5.10.15 .30 .45 .60
min B B 1 5 ml, I REBS#b S35 H A 5T 5 ml, e BT
Sml ¥ H R 5 O AL g 3 0 (8500242 13.5 em %33 3 000
r/min)5 min, B RAE DAL S

2.3.3  ZSEHRNAR H b T ELE], B TR 0.14 g, 4l
BEATE A B 3 I8 C2 137 W00 T 15 H R 7 B e, T 45
min B URE 5 ml, 48 2500 HL R 3 0 (02142 13.5 em 5 K
3000 r/min)5 min, J_F3EWAE R 2 FRTRHA T -

24 EREMHLE

B“2.37 3R 45 min A ORE A (A VAR o R AR A
PR BRI A TR 100 pl, 364227 T i 4 R
O ETE TEILEN 1, S5 RERI, I R TR R A
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Fig1l HPLC chromatograms
A.reference substance; B.test sample; C. blank accessory; D. dissolution

medium; 1.norethisterone; 2.ethinyl estradiol
25 ZMXRER

R B 2.3, 17 35S R e R R P 1 o B 25 T
2, A A SR R T A A 1 ml AP bR 43 5
90.6.1.2,3.0.6.0,12,30 .60 pg, 7 HLfEEE /514 0.043 75
0.087 5.0.175.,0.35.0.70,1.75.3.5 ug (IR, 73 HlFie“2.2" i~
CORE SRR TSR . DAETETRR ()Xo o ik B (x, pg/ml)
HEAT S I, A5 R R 4 [T )5 5 A% Dy y=70.09x — 4.984 3
(r=0.999 9) HeMEBERY 1A )5 0 y=1 146.4x—4.139 4 (r=
0.999 9) o ZEALIRWT, Heyr e b e B AL 7 A BT o A 5T
UL 43 51 h 0.6~60,0.087 5~3.5 ug/ml.,
2.6 BEERE

BL“2.3. 17300 T Xof et VA VS 1, 2.2 I T i Ak R4
SLIFRE SR, IC SRV IR RR o 5 AL R TR A e P 0 1 AR
RSD/34140.8% \1.3% (n="5) , 5 AL #KE B B AT
2.7 REMRKIE

B “2.3.27 WU T 45 min B BCRE 9 41 320 0 W (At 5
110303) 3% &, 45 T = i E 0.2.4 .6 .8 hi A HPLC Y,
Fi242.27 00 NS SRR E T S TR, 5 SR, i e A
S HE B2 1T PR A RSD 2351 0 1.5% . 1.9% (n=5) , BEWTIAE i
Tl A AR AR 8 h NAREE R 47
2.8 EEHRAE

B[R] —HEAE b (651 110303) 6 -, PEAIE A B, #%
“2.3.27 IR )7 B HRAE , T 45 min B A S BURE 5 A R
T 2.27 TN GRS SR R E |, T a3 s B2 FORSD A,
SN GE 6 U, Zh IR T TR R bl i A S 23 R ok
96.4% .91.7% ,RSD 433124 2.1% .2.5% (n=6) , LA J5 B2 1)
BRI
2.9 EWERXIE

G 5KE T S B v e R R O A Y T AL B
50% \75% 100% , A EFRIL 20 F- 12 14 B B R0 e o e o) B
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it CHRFS R 23 59034 6 .9 . 12 mg 37K EHL, B 43 51144 0.35
0.52.0.70 mg 37KF-H0) J 20 A 128 FATRN(29 1.26 ¢) , 43
AIKOE 343, 3L 96y, 2 i E TR IR AT, RS 1 R
I (£0.064 g) (IR A By ARE S, 227 1A T b EA T ]33
B, $42.3.27 T N AR, T 45 min B 55 BURE 25 1
VAU, T4 2.27 U 3% 2 A RN 5 1158 Il % AT RSD
B, 4515,
F5 BERFRRKEER(n=9)
Tab5 Results of recovery tests(n=9)

Tl [iERs A, i, e FHEM RSD,
i Jyipes mg mg % £, % %
festaid 50% 03100 03040 98.06 97.71 10
03080 03030 9838
03040 0.296 0 9737
75% 04560 04510 98.90
04530 04440 98.01
04600 04550 9891
100% 0.609 0 05890 96.72
0.6020 05790 96.18
0.605 0 05860 96.86
R 50% 00172 0.016 1 93.60 94.82 15
00178 00164 92.13
0.0169 00158 9349
75% 0.0260 00250 96.15
00264 00254 96.21
0.0266 00253 95.11
100% 0.0370 00353 9541
0.0350 00335 9571
0.0380 0.036 3 95.53

2.10 BHMLER

F 2,137 TR I B0 IR, PR 2.2 TR o
SAEXT G I P Al 8 FLAR S b I AE o S5 2R , it R
T R 375 1 B 41K 31 90 9% LA b, BIVAS AR S 1 7 o R B 40 45 0
FEPRFE M EEsR . T 25 B R Ak A 7 T 22
SRR AR S AR . @A 7 AN IURE ST
R 2T U PR A = b ) T AR — 2
5, FECH AR a) A5 A SR S B R 22 5%, 30 min B
A 7 i R T 2R RS R AR ) 90 9% , Rk SRR
HBEE IR B 859% 545 min HF B Al (97 i A ke i i) 2R s R
IKE) 90% , Kb HFR IR E 85% o R Ak 8 HbAE
FR R T RRR RS I R L 2.

= %[2)8 ~+-110303 110303
sy i T
& 60 = o001 < io0a01
=S| ——110103 110103
a { = 101101 —=101101
(] ——080101 080101
O(j 1020 30 40 50 60 70 00 1020 30 40 50 60 70
A1), min
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B

A
2 EEET= Al R R B AN G B A H i 2

AR R R A 2 s B P SRR A A 2R

Fig 2 Dissolution profiles of norethisterone and ethinyl es-
tradiol in samples from different manufacturers

A.dissolution profiles of norethisterone; B.dissolution profiles of ethinyl
estradiol
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HEEINE , DAL 110303 B 5 2 il R, R FH AV (B9
i SHEFE T A 2R AL o 32 N 205 AV (B (4551 0
#6.£7):
AV=|B,—D. |+~
e DDy ]
K DB LR 414 BB B 5 D, Z A5
B B B 5 S R B AR E IR 22 197 5 S 22 i
FBFEAR 22 09 )7 s k 5y 1.86,a=4.85,b=0.75,e=2.718 28,
ST AR - HERR T I <109 19 S A 1 90 % )5 1 45,
LA R AV AEER <15, U7 it vt il 2R AR 0 5
WA A RS AVAE <15, H A A RUS 8 AVAE < 15, A
SR A7 il R AR AR, s A3 AV (B > 15, Bk 7
AT A R A AR L
F6 AEEFRUHERSSILHIFIALMEN AV EEST
45 R (PUETER)

Tab 6 AV value method results of dissolution profiles of

+k\/ Se+S/

samples and reference preparation from different

manufacturers (norethisterone)

el il THAVE
50000 15 20 30 4 60

A 10401 593 623 701 641 662 64 il
10103 489 603 537 726 389 55 i
100103 1045 1400 1083 1284 1551 127 SAH
100201 877 1104 1222 865 945 10.0 il
080101 598 841 489 677 524 63 il

B 101101 1356 1492 1567 1391 1675 1411 148 HAHD
100704 1145 789 1033 1588 1345 644 109 SEARHIM

KT AREFLUERESLHFIAHMERNAVEXESHT
25 R (HLEES)

Tab 7 AV value method results of dissolution profiles of
samples and reference preparation from different

manufacturers (ethinyl estradiol)

‘ o A min - -
5 A =7 T w w5 w THAVE Fb
A 110400 1593 1050 1291 1654 1362 1390 139 JEAHD

110103 889 1603 1534 1026 1300 1268 127 HAHM
100103 772 1450 1683 1284 1511 1340 134 HARM
100200 877 1184 1322 1824 745 1067 17 A
030101 798 941 586 1161 1564 890 99 HAHIM
B 101101 1450 1967 1086 1675 1390 956 142 HEAHN
100704 889 1793 1658 1845 998 1445 144 AR

3 itig
3.1 BAHEGRERE

T, L 0.5 % | B SERR IR ENIE TR A T, ok
450 r/min 55 75 r/min ¥ H B A R R 2200, 1 LA 0.09% 1
TR R A R AN 114 B BR A W (9—1 000) I A R, B
75 r/min B AL F 50 v/min. BORERT[A] 51T, L 0.5% |+ — ik
BRER NI A A 5, BUREIR B] 45 min 15 60 min 2550,
HIHE 30 min A7 BT E , %8 BRIV 1Y Jy (1, SR 45 min
URE R LU B34 AR 5 DL 2 0.09 % 1 e BL 0 92 4k 1 6 1R 13
(9—1 000) s Hi A Jot , K BRURE B[] 2B 4K 2] 60 min, 25 H i
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T 1 52 9 8 4 B 1 45 min BRFRI38 N 5% 247 . W AR

Dy T, 7% 0.09% %ot i G 2 4N 1) £k iR %5 Wi (9—1 000) L

0.5% |+ e FERRBR AN ARG N 1T 818 , JCEEI N 1 i A

FHERAE TR, T LARE T 0.5 9% 1 — e I 4% R 40 V5 A R i 1

AR A R, 25 RG4Sk 50

r/min 45 min JOEE . B IE, ARG fe AR R I 2 81) 2015

AP R HR A R ) HR R S R A0 S RS R R 3

AT E < LA 0.5 % + Tt SEAR R AN W AT T, NI e

4 50 r/min 45 min BUEIAE

3.2 BAHHENIESR

T o8 225 ) PR R S A O HE AR, 2K H T I PR A

b 8 b7 TR P N FEZE 5, FE AV (B IE PR A iR 2R

BIFRLEE o DA HH R AV (BTN S5 SR T DU B, B 5 Bk

VR A B R S [ B ) ) B TR R
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