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Study on fluvoxamine maleate sustained-release pellets and its
compression technology
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Abstract: In this study, fluvoxamine maleate sustained-release pellet system tablets were prepared and were
used to evaluate their release behaviors in vitro. Fluvoxamine maleate pellets were prepared using centrifugal-
spherization method and coated by fluidized bed as bottom-spray. The multi-unit sustained-release pellets and
appropriate excipients for prescription volumes were mixed uniformly and then compressed to tablets. Screening
and determining the optimal formulation of drug loaded pellets through L8 (2*) Taguchi experiment. Using Minitab
software to design a DOE experiment with 2* partial factors, including material temperature, fan speed, atomization
pressure, and spray rate to optimize the bottom spray coating process. Taking monostearate glycerol ester with a
particle size of 24-40 mesh as the main diluent for tableting to relieve the delamination phenomenon between
pellets and excipients during tablet pressing and reduce mechanical damage to the coating film. By examining the
powder fluidity indexes such as angle of repose, bulk density, tapped density, and Hausner ratio of mixed particles,
it was found that the flowability and compressibility are good and suitable for direct compression. Evaluate the
basic properties of the sustained-release tablets, investigate the in vitro release behavior and study the release

mechanism. The results of in vitro release test showed that the self-made sustained-release tablets could

ok H 9 2023-05-09; &1l H i 2023-07-29.

FLTH: LARA B AREAE S TITUE (ZR2021QH081).
EEE (A

BT Tel: 86-532-85906827, E-mail: zhangxy@ouc.edu.cn
DOI: 10.16438/j.0513-4870.2023-0593



< 440 - 222224 Acta Pharmaceutica Sinica 2024, 59(2): 439-447

disintegrate into independent pellet units in phosphate buffer at pH 6.8 and release slowly within 24 h, which

conformed to the first-order drug release model. The fluvoxamine maleate sustained-release pellet system tablets

meet the requirements of preparation design and has a great commercial prospect.

Key words: fluvoxamine maleate; centrifugal-spherization method; fluidized bed bottom-spray; multi-unit

sustained-release pellet; micromeritic property; in vitro release
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Table 1 Formulation design of coated pellet. FLM: Fluvoxamine

maleate; MCC: Microcrystalline cellulose

Level
Factor 1 3

A Prescription FLM:MCC:lactose =4:5:1 FLM:MCC=1:1

B Particle size 30-40 mesh 24-30 mesh

C Coating weight gain 8% 15%

Response Target Range

Y, 2h 20% <20%

Y, 4h 40% 20%-50%

Y, 8h 60% 50%-60%

Y, 24h 85% Maximum

Table 2 DOE experimental design table

No. Factor Response variable Overall

A B C D Y, Y, Y, Y,  rating

1 1 1 1 1 31.35 59.95 73.04 91.92 65.52
2 1 1 2 2 2349 48.01 67.24 87.20 75.85
3 1 2 1 2 30.27 58.83 77.98 92.26 64.27
4 1 2 2 1 18.54 33.72 55.43 86.00 78.09
5 2 1 1 2 46.36 68.82 79.12 96.71 53.22
6 2 1 2 1 31.07 57.92 73.19 90.69 65.83
7 2 2 1 1 43.70 64.14 75.99 9588 58.46
8 2 2 2 2 27.84 5421 68.72 90.83 72.40
K, 283.73 260.42 241.47 267.90

K, 24991 27322 292.17 265.74

2
R 3382 12.80 50.70 2.16

JEBTERAAR T2 AR T EMRA R T
ARG IS (AL J7 04T o R IR B AR AT 2R
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H (H0HE 28) o HL R B K, B HAE i N AR &, vt
2430 43 IR TR B DA Ak I s 4 T, R KT
W 3, R I 2 HE & 5 B AR 4, T 2T L i 72
WAL R 13598 5 2 0.05 MPa.

Table 3 Factor level table

Factor Level
-1 1
E Material temperature/°C 30 50
F Fan speed/r'min’ 350 550
G Atomization pressure/MPa 0.03 0.06
H Spray rate/mL-min’' 0.5 1.5
Response variable Target scope
Y, Fine powder (< 300 pm) <3%
Y, Coarse particles (= 800 um) <3%

BARBR GV EERFW 4 EC B Bk B 55
N 2% 4% 6% [ BLACR, FF 0] 8] — b5 25 AL kAT
LA, LA I T 15%, S AL AL A 1 2Pk AT A Ak
PETE B 51,
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Table 4 DOE experimental design table

Factor Response variable

No. F H
E/°C .. G/MPa . Y% Y /%

/r-min /mL-min

1 50 350 0.06 0.5 0.65 0.92
2 30 550 0.06 0.5 1.28 1.87
3 50 550 0.06 1.5 1.79 2.01
4 50 550 0.03 0.5 1.62 0.79
5 30 350 0.06 1.5 0.56 1.21
6 50 350 0.03 1.5 0.62 2.37
7 30 350 0.03 0.5 0.25 1.26
8 30 550 0.03 1.5 1.02 1.71
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Figure 1 API research. A: FLM particle size distribution; B: UV spectrum of FLM and blank excipients. D10, D50, D90: The cumulative

particle size distribution of the sample reaches 10%, 50%, 90%, respectively; UV: Ultraviolet and visible spectrophotometry; API: Active

pharmaceutical ingredient
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Figure 4 Factor effect plot with Y, as response value (top, middle) and 3D surface plot (bottom)
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Figure 5 In vitro release. A: Coating solutions at different concentrations of EC; B: Choice of coating weight gainer. n =6, x + s

Table 5 Comprehensive properties and parameters of the sample
(n =3, x £ 5). a: Angle of repose; Da: Bulk density; Dc: Tapped

density; IH: Hausner ratio

Parameter Numeric value
a/° 34.507 £ 0.024
Da/g-cm™ 0.724 + 0.003
Dc/g-cm™ 0.796 = 0.006
IH 1.099 + 0.002

52 EBRWASEBRNBRL—HME

AN S8R FRE TSR LR - () YRV 0 88 24 1t 28 1]
[ 22 57, £, 79 90. 11, ¥ il 351 7 FLM (¥ 4 41 g ik ey 28 —
#, WE7C.

53 REMER
H il 7 72 R il 40 °C 6 HE 4 500 + 500 Lx 25 1F F i
B SRMI0KIG, 40U RT3 T6 B AR AL, 45 5 I
7D.E; 1£ =i 25 °C, RH 75% 51 T8 5 KAT10 K
Ja, AN R TR TG B R AR Ak, W] 7F FTOR, 2.4 h
BT ] et SR R TS0 W R, R 7 A #h 710) 12 A FH 87 ]
B ul R TE EE N KR
6 FLMAERRAEIBEHRENE
XTI TR 2 5370 FH R GO AR, — IR 215,
Higuchi B2 A HHTRLA, 45 R ILE 8. Ml A4 Rl
A, FLMBEZAT AT & — R 21 (R* = 0.992 53).



446

2554 Acta Pharmaceutica Sinica 2024, 59(2): 439-447

A

7529 % %H
E
u LHPC-21 1.0
u CMS-Na
0.8
1 Smin X
10% ?D 064
16min g
329% g
. S 04+
53
~
0.2+
0.0

)

W

<

Particle size distribution / %

Accumulation
Particle size distribution

24 24-40  40-60

Size / mesh

80 <100

| Tablet weight variation %
Friability %

50 60 70 80
Hardness / N

Accumulation / %

F 100 4

Cumulative release / %

Oscillating

Mixing

0

= Under
= Middle
u Above

0.5 1 1.5

RSD /%

2 25

0

2 4 6 8 10 12 14 16 18 20 22 24
Time /h

Figure 6 The physical quality indexes. A: The hygroscopicity of sample; B: Particle size distribution (n = 3, x  5); C: Blend uniformity of

the sample (n = 3, x £ s); D: Disintegration time limited (n = 3); E: The physical properties of sustained-release tablets (n = 20, x % s); F:

In vitro release of different tablet hardness (n = 6, x = s)
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Figure 7 In vitro release. A: Intra-batch release uniformity; B: Batch-to-batch release uniformity; C: Sustained-release tablets and

sustained-release pellets; affecting factor testing; D: Light-4 500 + 500 Lx; E: Heat-40 °C; F: Humidity-75%. n=6,x £ s
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Figure 8 Model fitting of the release curve. A: Zero order equation; B: One order equation; C: Higuchi equation
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