R [Ipv—

J. Kor. Pharm. Sci., Vol.17, No.3, 101~110(1987)

Setdlel <4HEtE AF (d2E)

Ao = Xstof 2t AT

Fol24HEIEY F
A&d FolzdE I
*
B (F) ST,

Pharmaceutical Studies on Ferroglycine Fumarate (II)

Studies on Optimization of Controlled Release
Ferroglycine Fumarate Tablets
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BoRyung Pharm. Co., Ltd.* and College of Pharmacy, Sung Kyun Kwan University
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In order to reduce gastric irritation in the stomach of iron preparations, ferroglycine fumarate
(FGF) granules coated with hydroxyethylcellulose was made by matrix granulator, and the constrain-
ed optimization method, employing the Lagrange equation, was successfully applied to the manufac-
turing process design of controlled release tablets. The effects of stearic acid and dried corn starch
on tablet hardness, friability, dissolution rate tsgy, and tablet volume were found to be very signifi-
cant. In rabbit test, pharmacokinetic parameters (K,, C,,,, and AUC%!2) and urinary excretion rate
(K,) of the controlled release FGF tablets were higher than those of controlled release ferroglycine
sulfate tablets which were manufactured in the same optimal conditions. Controlled release FGF ta-
blets were more stable than controlled release ferroglycine sulfate tablets in accelerated storage con-

ditions.
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Table I— Composition of Tablet Formulations Used in the Optimization.

Formulation mg. of ingredient per tablet
No. FGS coated with HEC Cal. hydrogen phosph- Stearic acid Corn starch
ate-2H,0 Xy Xy

1 223.6(43%) 265.2(51%) 26.0(5%) 5.2(1%)
2 223.6(43%) 200.2(38.5%) 26.0(5%) 70.2(13.5%)
3 223.6(43%) 135.2(26%) 26.0(5%) 135.2(26%)
4 223.6(43%) 200.2(38.5%) 91.0(17.5%) 5.2(1%)
5 223.6(43%) 135.2(26%) 91.0(17.5%) 70.2(13.5%)
6 223.6(43%) 70.2(13.5%) 91.0(17.5%) 135.2(26%)
7 223.6(43%) 135.2(26%) 156.0(30%) 5.2(1%)
8 223.6(43%) 70.2(13.5%) 156.0(30%) 70.2(13.5%)
9 223.6(43%) 5.2(1%) 156.0(30%) 135.2(26%)

J. Kor. Pharm. Sci., Vol. 17, No. 3(1987)



AZlole,

&Elo) M B8 —AAlY T§

—- =;o

(W& caliper® Z#43}o] o}

AF (V)5 1bzskal
V=1/6xh (3r:+h?

=2
Hatebd S-EA18W Al 2o whel

4 500

mlE 2700 Y3 100rpmoE 3 Az e 30,
10miE stz &+

60, 120, 180-+-vfct &l

=2 A~ 2
FY Exe HHFE

Millipore filter® of 75l &4

nmel4 £ Hxdos do FR=
vl2) AT Aoz e £E38E A4S

73 Ek H-{

Z7F5har, 0,45 pume
Zohsbaa)

Qipotxig] — 8l g ok o] Fe2t Aekzl AAje] 7

Al BH5el] ©]-8-313

0— Phenanthrolin *'0—7 A o]
ml, G =FAotu] g
roling 5m/ = ZAMHEH
2 7ol 100mis|A & o ARste] ©
7k A2 & 9 510nm
ik, wE Fe ZF4ds 3
A Al A Ferrd) 555

2F wuZ 53

20miE

10% 34k 3
1m/, o-phenanth-

7}3'! =

e

HHz7A0 2 A=g FGFeE FGS AAE 715

o A7Folstel 24)7boet A mdled

2% 4

AR SAskalet, 2elm, A 1,2, 3, 4%

A o34 ShEol] ATFAR The 24)7beke}

o oM 2
a}ﬁﬁi

A

r{m

o, }m % rulo ()

oo B
1mg§f.&>~
By

N, [\
e o

12 thA] =EF=

7}ated

o ZAslo] 50971 WA
Sa5Eel ARDAE v

Heimlich 5'V¢] #be] o}

JEe)atel Y1, u-heptane
el 2Z35l, 3000 rpmoZ A
2]elod p-heptane & 3m/E #3 % 1IN 3t

Zojel Al Telsln 4%

3m
#35lod o] o- phenanthrolm‘i‘4 o] wlel

ol

A&
Foist,
=

AA
S
=3

oli

g

T
Hanano

A

x4
S

It

Sng)

b 243 510 nmel] 1 =
o:]ﬂ/] zH

« 2
'Lo]r =

syl @t LE el S 17

o 3ho] 50% urethane 98- lml/ kgs

S5 A o417

A A7 heparin 8

247k AFEAR &

A7beke o

e 2X|7L &

Foll Aol

1S 0,5mil/ kgo-& FAA o]
eisin s zqoe A2 FGFs FGS 44
0.5, 1,2 4, 5, 6,8, 10,

geloz A FA72

FM A 20% sod, citrate

Aol 448

[e]
o Y3 3000rpmSE 15%7F HAlEelstel o
&7k 0,5miol 3% isoamyl alcoholS &-F-3h

-heptane 10m/4dg 41 mlcromlxeri A E

°1—'

=2 B opr] YAlEedle] p-heptane & S5miE
—‘6}41 1N shat SmiE 1587k Aet3Zsied o

r{m

o &

1N 34 =&

Hsiel el

o- phenanthrolm‘fH 0] whel 22ska 510 nmell

15 % 4Xd94 H

Table II— Effect of Stearic Acid and Corn Starch Concentration on Physical Properties of the Tablets.

Stearic Starch Xy (%)
acid X (%)
1 135 26
1 V2 vz ¥y x10 oy V2 vz y4x10 y; V2 vz ¥gx10
5 0.876+ 90.0+ 7.114+ 1.028+ 2.646x 67.8+ 3.468x 1033 5.326x 154x 2532 1.078z
0.040 303 0100 0.096 0616 1.60  0.139 0.007 0460 206  0.127 0.016
17.5 6850+ 120+ 1166+ 1.044+ 6.454+ 716+ 1284+ 1105+ 6.322+ 186+ 1350+ 1.158%
0988 194  0.061 0067 0293 206 0023 0013 035 120 0075 0.014
30 9.154+ 135+  0.200& 1.095:+ 9.032+ 80.8+ 0320 1.161x 6.686+ 26.8x 0.732% 1.236x
0630 376  0.049 0012 0227 382  0.061 0010 0.100 204  0.035 0.006

¥1, hardness of tablet (kg/cm?); y,, dissolution rate tsgu (min); y3, friability of tablet (%); y4, tablet volume (cubic inch)
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Table III— Resuits of Multiple Regression Analysis.

Coefficients and  Trend component

Regression coefficient value

trend component name Vi V2 Y3 yax 102
Bio y-intercept 5.928x10-1  6.960x 10 2.018x10-1 1,104 x10-1
Bi;X,; linear in X, 2.137x10?  9.280x102 -1.582x102 4.715x10*
Bi)X, X, 1.491x10% 3.795x107! -5155x103  4.080x 10
Bi3X§ quadratic in X; -1.653x10-3 -1.280x103 1.804x103 5.013x10°%
Bi4X§ X, -1.893 x 104 -9.120x103 7.867x10* 1.141x10°5
BizX X, linear x linear interaction -1.107x10-2- 5.408x102 8.182x103 1.462x104
Bisxlxg linear x quadratic interation -4.012x10%- 3.917x103 -3.095x10¢ -3.968x10-%
Bi;X?X, quadratic x linear interaction 4.749x10% -1.037x102 -5655x10* -4.838x107®
BigX3x2 quadratic X quadratic interaction  -2.583x10° -2.150x10%  3.181x10°  5.796x 107
Multiple correlation coefficient 0.9847 0.9976 0.9989 0.9809
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Figure 1—Dissolution profile of the tablet formula-
tions. Key: 1-9, tablet formulation number in Table 1.
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Table IV— Results of Variance Analysis of Dissolution Rate tspu, (V2) for Stearic Acid and Corn Starch.

Factor S.S. df. m.S, F,
X, Stearic acid 4.043x10! 2 2.022x101 249.6**
Linear 4.037x10-1 1 4.037x10-1 498.4**
Quadratic 6.400x 104 6.400x10-¢ 0.8**
X, Corn starch 6.782 2 3.391 4186.6**
Linear 6.750 1 6.750 8333.0**
Quadratic 3.249%10-2 1 3.249x102 40.1**
Stearic acidxCorn starch 2.050%10-1 4 5.124x10-2 63.3**
LinearxLinear 1.428x10-1 1 1.428x10-1 176.2**
Error 2.916x10-2 36 8.100x104
Total 7.241

F2 *(0.05)=6.94. **(0.01)=18.0. Bio ¥,=69.6+0/45=69.6.

PAB =73915.2-8x8.1/74206.8 = 0.9952. ry5=0.9976

Table V— Verification of Generated Polynomial Models.

Predicted y¢ 95%  Experimental

Variable from

polynomial L results

Hardness 3.755 3.331~ 4.052
(kg/cm?) 4.169 3.617
4.111
3.206*

Dissolution rate 75.5 71.7~ 733
t5pg (min) 79.3 82.0*
77.1

75.5

Friability 2.955 2910~ 2911
(%) 2.990  2.989
2.970

2.910

Volume 1.050 1.048~ 1.048
(in3x10) 1.052 1.051
1.052

1.048

* Outside the 95% C.I. for a single prediction.
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Table VI— Optimizing Percentage of Stearic Acid, Corn Starch and Corresponding Optimal Dissolution Rate on
Friability and Volume.

Friability (%) Volume (in3x10) % Stearic acid (X,) % Corn starch (X,) Dissolution rate
Y509 min)
1.735 1.104 15.2 16.4 58.1
0.677 1.131 25.0 11.9 86.5
1.059 1.122 205 14.2 715
0.586 1.183 28.7 19.0 55.9
2.265 1.065 12.6 10.8 77.0
1.313 1.145 18.5 23.4 30.7
2.574 1.066 9.60 15.2 61.3
1.131 1.088 19.0 8.80 91.9
1.485 1.132 16.2 22.0 35.3
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A 7voll 24,7 wg/ mie)x, FUAEA ferrog-
lycine sulfated-& 647kl 17,2 g/ mi°]3l

4, SF5AwiAdeke ferroglycine fumarate
Aol 12417kl ok 80%7F wlAEQla, ferrog-
lycine sulfate -2 oF 60%7} ¥4 =3t

5. A3 40C W 70%RHeA 14 ks
o2 Wadodow £z A4+E  ferroglycine
fumarate A°) 6,5X1073, ferroglycine sulfate
AL 2,03x107°20]19)
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