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Active Coating of Atorvastatin Calcium to Prepare Fixed Dose
Combination Tablet with Once Daily Fenofibrate
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Abstract This study applied an active coating technology to develop a combination formulation
containing atorvastatin (which needs to be rapidly absorbed to reach an effective blood concentration)
and fenofibrate (to be taken once a day). In order to secure the proper release profile of the poorly
soluble drug fenofibrate, we applied four super disintegrants and an alkalizing agent, sodium
hydrocarbonate. Our results confirmed that the alkalizing agent had the best effect. In addition, for the
fine control of fenofibrate release, we compared the change in dissolution rate according to the
increase/decrease of hydroxypropyl methylcellulose. The equivalence of the dissolution profile with the
target control drug could thereby be demonstrated (Similarity factor: 79.9). In the active pharmaceutical
ingredient (API) coating process, the coating solvent was compared with purified water and 80% ethanol
to improve the rough properties of the coating layer surface due to the high ratio of the API in the
coating layer. Our results confirmed improvement when 80% ethanol was used. To solve the content
non-uniformity, one of the problems of the active coating process, we increased the amount of the
coating solvent (Criterion: 7.5) during the coating process. We propose the coating process of the API
as a good alternative to the existing multi-layer tablet technology to achieve the different release rates
required by the two APIs. We believe new formulations are likely to be developed through existing
manufacturing facilities.
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Fig. 1. Chemical structure of fenofibrate(a) and

atorvastatin calcium trihydrate(b)

CHa
H OHH OH
LM e
N 2

b

Ca?* » 3H,0

2

2EEAE e EREE X Al ofE 24}
2EFES FHAEES] Bl SlolA & Algt a4l
3-3to| EEA-3-HHZFEFL-F A AHMG-CoA)
daAo] g 7H9A AA Aol 14]. ofEEHpAE}
22 FEo] & wEA F5E o] 1~241ZF o]Hjo]l X|f
o] TE3hH CYP 450 3A49] o8] B4 dIAE
A& diArETH14L.

o BHo|E HEEAS REAR Ad 24 §
IH= peroxisome SR B3} £8A4-0 S /33
93]l o]FZjATH15]. H-HEH|EL HALE] & T
EAEo A B8 A] 30~50%, 4% 60~90%7 5]
AAF & Bgo] PR 7| o 14A710 8 AA]
7 BFEEE AAANA F= B 7RITHI6). e
BHo|E9] A= &, B 9 220 o5 £ &
3 gAEES HE24 9 V|8 REAR oFEO Al
5] AT 1AFF AL ofESHFAEIE O] H
82 19 13] 20~40 mgo|1! Hi=THHFoJE 160
mgt H& Fo] A] ofEZHIAEIEI O] okE5hA uf 7l
Foll= Hs} glvkal B = deH171.

AutH oz EHAAFPO] Aol QlojA ofEEHIAEL
Hit FlegBHolEXY Q7EE MR WEEET)
02 38 7 &) AR EE 2 U3 AEE B
3 Z17] o2 oREo WE&EEE FHchs 7|&0] AR
=lo] X1 QJtH19). Yok= kgl WELEE FHH oo
Ao Agaits 27| Aol $4E5H ATESY o
74 7L o8 A 7180 oF AFAl b
AZE QA E HAS LS G A ATt HRE
oH18-211.



SHARSH/| &8585 R #1243 A2%, 2023

SR o]2f%t e Ax3] HsiAE Bxe] A
A7 8 FEY g5 AxTHY S8 388
Y glo] Hhs e FHEIP] A5 7Ie2
71& o183t Fig. 29 2ol BdAIE A5k

| core A2t B HAIH A= ohE U=
b= FES ot Adet Arave YEW

% Ry
AAE st s & A5 AFsHA =yt

- \ Atol tin coating layer
Fenofibrate colgie tablet
o

Fig. 2. Concept of active coating combination
tablet

ox M

=
T

4L ol H1

ox

(o]

Al

KR
=

.
=
=

rr

14

2. NS

4w Bl B o] EQ} ofE EHIAEY ZilS
=2 217} Olon(Italia)@t Dr. Reddy’s Laboratories
limited(India)olA] AlF Weton tixeFo 2= @RFF
Aoke] mephiE Y A &R StolRA|okY] Y EAYZ AL
S5t EEAIRY A4S T AR o EARY
EEMSIET 24 9 AFHSHAIE ARG BHAeA
UEEZ A AGRRDNA st Egjdd
oz} QlAtolAZHE-2 A SF(E)olA AA A
O = ek JAREZAGRRDA FYstict. F3
AR AMGSE N 2HAER A0 FofjA] ARATIEHRE
QAYERL JRS Pharma(China)olAl FA3FHI Al
HSl7| A2 ARESE HPMCE Shin-Etsu(Japan)olA +
Atk ALY g4 HEES DMV
(Netherlands)ol Al Z2AFEH]=L BASF(USA)OIA
Jstar FH7IAQl ot alo](03B62323)= ABE
T oKFell A AT

=]
o
pa

g
=)
2

AE=

2.2 HFEH|
A9 AxE AT IHF B?H7|= UKM-700
(Pharmchem korea, 3= ARSI TATEZ

719t F87)= shol=d (FHhollA Fhstat. &5
AlFS 9t 8EA87]+= vision 8 elite (Hanson,
USA)E ARESI OFE X9 E4S 5t Z4Q|7h4]

=

236

|
1/dse

o 72}

FEegaEA Lt AAZntE T E=
Specord 200 plus (Analytik jena GmbH, Germany)
T} 1200 Infinity (Agilent technology, Germany)<

AREBIAT HEVI2E UV-HE7]E ARSSISITh

2.3 =LY

2.3.1 HLOHYO|ES SRot= FH2 M=
HlemBolES Fidshs HAIC AP Fig.

30 vept o] wet Azt g it 3
o] Az geiAet FAESHAIE ALt 98T 7Y
AE vE 371914 50 rpme] IHEEZ 1080 &
st 2 1 AHE3 ] (high shear mixer)E 0]-8-510]
agitator 100 rpm, chopper 1,500 rpm®] ZZA
AEEE FASER o] 587 AFHE KPgh
+ cabinetd AX7|E ol&sto] 50CA AR
= 2% "9t A|-7EA] A %38 T 16 mesh AE ©]
sto] Alste] P AxsATh A Azx= B
=2 X B7IE ol8sto] A= 71 10 kp ool
Heg dg2 7lsto] st

NGRS

(a) Mixing

I

oY o2t

[e]

oo N L

[¢]

(b) Granulation (c) Drying

| 4

(d) Tableting

(e) Active coating

Fig. 3. Preparation process of active coated tablet
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Table 1. Formulation list of fenofibrate core tablet
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Function Component F1 F2 F3 F4 F5 F6 F7 F8 F9
APT' Fenofibrate 160 160 160 160 160 160 160 160 160
Diluent McC™ 101 134 134 134 134 139 144 113 133 153
Binder HPMC™ 2208 100cps 80 80 80 80 80 80 100 80 60
Disintegrant Sod. Starch Glycolate 20 6 6 6
Croscamellose Sod. 20

Crosspovidine 20
Alkalizing agent Sod. Hydrogen Carbonate 20 15 10 15 15 15
Lubricant Mg. Stearate 6 6 6 6 6 6 6 6 6
Sum 400 400 400 400 400 400 400 400 400

‘API : Active Pharmaceutical Ingredient
“MCC : Microcrystalline Cellulose
HPMC : Hydroxypropyl Methylcellulose
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Table 2. Formulation list of active(atorvastatin)
coated tablet
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Fig. 7. Appearance of coated tablets according to
the amount of coating agent and solvents
(a:F8-C1, b: F8-C2, c: F8-C3, d: F8-C4).
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