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Screening the Formulation of Minodronic Acid Tablets by Full Factorial Experimental Design and
Investigation on Its Blend Uniformity

CHEN Liping, JIN Xin", NI Mudan, FAN Shanshan, LIN Lin(Zhejiang Jinhua Conba Bio-pharm Co., Ltd., Jinhua
321016, China)

ABSTRACT: OBJECTIVE To screen the optimal formulation of minodronic acid tablets and confirm its blend uniformity.
METHODS According to the formulation of the innovator products, Minitab 19 software was used to design and analyze the
optimization experiment of the formulation dosage of each excipient, taking the dissolution and content uniformity as inspection
indicators, the full factorial experimental design and analysis were carried out. According to ASTM E2709/E2810, stratified
sampling was used, and the blend and content uniformity was statistically analyzed. RESULTS After screening, the optimal
particle size distribution of active pharmaceutical ingredient was D90(11 to 15 um), the optimal proportion of starch, lactose and
hydroxypropyl cellulose was 9%, 79.5% and 10% respectively. The statistical analysis results of small and pilot production
batches showed that uniformity of samples from blending process and from tabletting process were acceptable. CONCLUSION
The screened formulation and process of minodronic acid tablets are feasible and can guarantee the dissolution and content
uniformity of the tablets with small strength.

KEYWORDS: minodronic acid tablets; full factorial experimental design; ASTM E2709/E2810; stratified sampling; blend
uniformity

ARk, BEE P E A ORI, A
e gD, ECHTIREREAR, B Bsm
A WETERS A B BOR B AEEE T 2018 ARE KT
A R B 2 1 KR AT ) R B R A A T
PAALRE R, B L RO E>50 2 AR
HEEBR R, B SR A E SO H T I B9 2
SR IA]

XUBERRER 2 25 ) A & Wl LA a1 - 2 M 7%
P, BEARERE, E®E, R)T B R
WA Z ) 2 — o RV IR IR 2 — Fof o 22
IIBUBRRRAC G, N6 3 AT RO7 2830 Bk
ML A, MR 3 A oM bl R, K

EEE e RS, &, #it, TR

jinxin@conbagroup.com

-1192 .

Chin J Mod Appl Pharm, 2022 May, Vol.39 No.9

E-mail: chenlp4@conbagroup.com

R R AT AR 7 280, LA 50 O P A e
) ST 08 7 KV TR A0 S R AT P )
B € JR R B AIIAK BERR A9 10 /%40 100 75021, oK
WRERR Bl HAS Astellas il 25 23 /IS, A/
B2 fh TR AL R AT %01 4, T 2009
AR 1 AR BT, MUKS O 1 mg,  F IR AR E 2
MR A TR b oA AR R R 1 A AR, LR
TR, ABEFEMIE SCHRIE B34S A T
W g N SR e, 0 e TR AR AR AR A
A, DA e S P RA B N B 28 bR,
AL TT AR, R GETH o BT 3 5 560 dh TR
a¥AE.

RIEEE: &F&, B, ARTIREM

E-mail:

rh E AR FH 252 2022 4F 5 45 39 555 o )



1 LEE5RF
1.1 4

HLSH2-6 {2k il ML AL A A i TR 5T
fr); DHG-9420A HL#AIE IR 5 146 (1 XUk
SIS FR /A TH]); SYH 5283 = 4Ez shiR A HL
(HMTHEFFE s & B R F); ZPS8 HiEfk =k
R LR RAR (R S H 25 WA FRA Fl); BGB 5K
5 R AL AR ML (CELAE T H R 2 AR E BRA FD )
PL60001-S HL RV (M e ) -FEF] £2) ; SNT BRI g
25 AL (A A B HERHY) s Agilent 1260 =550
FHETE(GEE Agilent A ),
1.2 Ziih 5|

KA I TR (AT VT 4 12 R JEL DL A ) 25 A BR 2
A, b5 1801002); K B mR T IR i (R st AR
B 2GR AL A FRA ] LS . 09HW0334-DZP+1
T 99.9%); FLAR(FE [ 55 5 AR IR M 8R4 1% 5 R
AT, S L101854217A545); TEK (2l
T2 HEERM A BR A, #t5: 171003); RN
S gER(EMAE TR SF, 5.
0031110); IR ALA T (R SR B AR H AR B
SN, #HS . SH603602); A ISR EE (WM B 251
HIRAR], #t5: 20180514),
2 KiEBERH LT

FR A EAF B B rh i 2, ORI IBERR B LA A
1 mg, Fr&mRa LK EY . R . &
NILLTHER | WIRMEE . RN LAHER . Ro—
i 6000, WA AERE D, Hr, FENH 4
. RO 6000, Ak FER Uk AR B
R T AP ) 70 B Ak T AL, A A S PRl P
HPRHG ST LA T Ay ik o
2.1 2% SR FIR ARG IR 2R AR A P i
oL

LR B R R RRE R FLE L AR TN SR AR
YeZF I, JFH R X AR i 5 JEORL 25k B RN
BAFESCHAE R o LR R 3 Hul iy 28
FEBBITH TR X 3 MEFHESTER 1 AT
A1l ] 1 A5 e R S D

i i PR 6 e M 48 5] AR 390 A 7= i P %)
Flz—, WM R 0.25%~5.0%*, A4b )5 ok
IHEEE R 0.5%.
211 EHFEE T KIEBER A A% N
Il mg, HEZ 100 mg, HAG/N, RS K, 7~
A O R RIS R 3 ST X 2GR I R, e R
VA LB RN 5 s A ST MR SR AR i A T O 1) i iz R
To D EHFEREBEITIE 1.

i E AR FH 252 2022 4F 5 H 45 39 555 o

xz1 PeETEROEFATER

Tab. 1 Factor level table of 23 full factor experimental design

A3 b —
A JEURL 25 45(D90)/ um 100 125 150
B VENSFUBEAL A TR YE A Y & L% 10 20 30
C BRI 4R Hm/% 50 7.5 100
i) Ji Hr ] 37
Y1 W EE % Ty Nie =80
o) GRS RSD/%  F/ME <2.0

2.1.2 MG Kot MIAT Minitab 19 2k
LRI P LS, SR ILE 2.

K2 PaRETERME

Tab. 2 Results of 23 full factor experimental design

e R ke TER/FUBEA G RN vy SRS

(D90Yum ML /% FEHE/% % 1 RSD/%
1 10.0 10 10.0 98.0 1.9
2 12.5 20 7.5 92.7 2.0
3 12.5 20 75 90.2 1.8
4 15.0 30 5.0 76.9 1.5
5 15.0 10 10.0 86.4 1.5
6 15.0 30 10.0 95.8 1.9
7 15.0 10 75 79.6 12
8 10.0 10 5.0 99.8 2.3
9 12.5 20 7.5 93.5 2.0
10 10.0 30 5.0 98.2 25
11 10.0 30 10.0 99.4 29
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T3 HAMBEHERWMATESNER
Tab.3 ANOVA results of the model influence on dissolution

b3 R B Adj SS Adj MS F1H Py &
F5E 6 606.808 101.135 24.40 0.004 HEX
443 3 485.894 161.965 39.08 0.002
SRR K42 (D90)/um 1 401.861 401.861 96.96 0.001 HEX
TERFURRLL A T TER 9 i Eb /% 1 5.281 5.281 127 0.322 TN
AT SL LT 4 22 B /% 1 78.751 78.751 19.00 0.012 HEX
2 FFE HAEH 3 120.914 40.305 9.72 0.026
JEURZRAR (D90) < TER/FLBELEL A TR Y o5 L 1 5.951 5.951 1.44 0.297 =98
JEURL 24 42 (D90) < 4 T FE £ 4k 2l 1 86.461 86.461 20.86 0.010 HEX
TERYFURRAL G T TER 19 7 LR N B A e R &= 1 28.501 28.501 6.88 0.059 TEX
R 2 4 16.578 4.144
il 1 0.300 0.300 0.06 0.829 p5-9'4
F A 1 10.351 10.351 3.49 0.203 TEX
afiiR% 2 5.927 2.963
At 10 623.385
FREALRION I IEAS FrEALASON ) TE 2 P
(RS B /%, o= 0.05) (R R A B35 /%, o= 0.05)
99 7 FE 99 ks
95 : s 95 58"
90 =ACET 23 © 20 ey Eﬂmﬁi&(mo
&30 /' imag /.
fm 20 / < 30 o/
30 . 20 /
%8 mA / 10 % /
5 , s /
/ .
Yo-7s =5 25 0 25 alpals _érgﬂssﬁf“ Gk
FtEALSN,
B2 AFREGEEHGEZ MR EMRNEESH
1 AAXEMEHEZH Fig. 2 Normalized effects normal plot of the influence of
Fig. 1 Influence of prescription variables on dissolution prescription variables on content uniformity
4 HAEAMEEHSUEHN T ESNTER
Tab. 4 ANOVA results of the model influence on content uniformity
Al A Adj SS Adj MS F1iH Pii FTE
HR A 6 2.237 50 0.372 92 16.62 0.008 AR
2k 3 2.043 75 0.681 25 30.35 0.003
JFURLZ45 R 42(D90)/um 1 1.53125 1.53125 68.23 0.001 HEX
TER/FURRL A T UER 09 &7 LE /% 1 0.45125 0.451 25 20.11 0.011 AR
PR Y2 /% 1 0.061 25 0.061 25 2.73 0.174 TR
2 AT HAEH 3 0.193 75 0.064 58 2.88 0.167
JEORLZ R A% (D90) < TE A /FL L A BE A 15 | 1 0.031 25 0.03125 1.39 0.303 =94
JEURLZ R AR (D90) < FR TN FL 4T 4k K A i 1 0.061 25 0.061 25 2.73 0.174 TE X
TERY/FURHLH A HUEM (19 7 LR T ST 4E R T o 1 0.101 25 0.101 25 451 0.101 JTE L
B2 4 0.089 77 0.022 44
25 i 1 0.001 86 0.001 86 0.06 0.818 TEX
ER 1 0.061 25 0.061 25 4.59 0.165 TR
AR 2% 2 0.026 67 0.013 33
At 10 232727
SO S A B2, JF2AAE, Sek e TR R T, AN Be iR

W FESEFER P 0 5 HOR R A IRARE 10%0 2 AR J5ORE 24 R0 AR 1 3k G0 75 55 AT BE S G A 1 R B2 3
(AR BN ILIE 3, X ERITA TN RER %, PP 10%RAEGHERZATA, ANT
At S IR L JEEEZ D(90)AY AT 432 Y Fil 2 - 11~15 pm,
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Fig. 3 Overlay diagram of the influence of prescription
variables on responses
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Tab.5 Result of dosage screening of magnesium stearate

TR RRE FH /% ORER 1L £71/() PR W EE %
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Fig.4 Dissolution curves of samples in aqueous media
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Capability to Comply with the Test for Uniformity of
Dosage Units” G853 143 2 BURE 0 BURE 250 i
YBORE f E] A 24 SO,
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Tab. 6 Blend uniformity of minodronic acid granules

FE il 1 2 3 4 5 6 7 8 9 10
FE/mgg'  9.74 9.90 10.23 10.02 9.54 10.12 9.63 10.21 10.17 9.35
SD/% 0.98

KA BEIR A R S & 5 10 mg-g™!, 10
5O A I A SR AT TS SRR SD A
0.98%, <3.0%. {k#i& ISPE Fy48 S, 2 1 BBt
REW ST W2 .

FEFER TR T 40 AHURE SRR ST HURE
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