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A Study on Improving the Stability of Choline Alphoscerate Solid
Formulations
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Abstract This study was undertaken to develop choline alphoscerate (GPC) preparations with greatly
improved storage stability and ease of oral administration. A GPC formulation capable of providing a
moisture-proof environment during manufacture was used to develop the GPC-containing
pharmaceutical composition. The new product had significantly improved storage stability. An optimum
dissolution rate was obtained by selecting and using a coating material capable of ensuring a
homogeneous coating, imparting excellent moisture-proofing function and an appropriate dissolution
rate. These preparations include GPC-coated particles comprising GPC in the form of solid powder, and
a coating layer formed on the surface of GPC comprising methyl methacrylate, butyl methacrylate and
dimethylaminoethyl methacrylate. In addition, since the present preparations are of reduced size as
compared to conventional formulations, it is possible to provide a convenient GPC-containing
pharmaceutical preparation which can greatly improve long-term oral administration of the drug for the

elderly.
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Fig. 1. Chemical structure of GPC
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2.1 Alet 2 717

GPCx= AoJufo] 2341 8]AHSeoul, Korea)ollA Al
gkoltt, Millex-JG 0.2 gm PVDF HE|(Millipore
Corp., Bedford, MA, U.S. A)—‘g 0]5/do] ozt ARE-
Fth. HPLC E4o] A8 &2 Merck(Darmstadk,
Germany)°llA Lt Uﬂ% UﬂE}i‘j’]‘“ﬂO]—, 24 o
EageolE 9 tvdoln|od HE A g olEx
Evonik(Darmstadt, Germany)°ll4 +{d3ct. HPLC
Al2"le HPLC-20A  Al2]Z(Shimadzu, Kyoto,
Japan)°]X #Z&7|& RID-10A(Shimadzu, Kyoto,
Japan)‘},it} EAA] ARG T2 BE B 42 £4
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2.2 GPC ZEYXS| H|IZ=

2.2.1 TEIUXL #1

v etotg HAF FE94|(Eudragit EPO) 150 g, E
o2 A|E|o|E(Triethylcitrate) 29 g ¥ Talc 75 g&
OMIE 3,500 goll BAMA IARHHS A|=5I9T
GPC & B 1,500 g& 755 #H7]d ¢
A 2574 29.2 T of] Z2HS o, 7oA A
FAZ EARSH] muslE YRS AxsHch
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2.2.2 TEHUR #2
v elolz Ak T%Q'Zﬂ(Eudragn EPO) 225 g, &F

29 AEo]E 22 g @ Tale 112 g < AAIS 2,236
goll EARAA THAE A1t
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GPC F+E 1,500 g& 985 A7l 41 4%
2574 29.7 € o TS o, A7]ollA Azt THY
S Bl muslE AAE AR

HE|OI

2.2.3 TEQAUX} #3

GPC 4= 150 g& AAI4 170 g & ofgkE 680
g9 T8l BAAA AFAES A=At

GPC =& 1,850 g& 55 TH7]ol 911, 4=
48.3 T of =G o, 471olA Axe AFHE BA
sto] IHHE A =xstAT

HetelZ 84t 354 A (Eudragit EPO) 150 g, E&
JIAEHO|E 29 g ¥ Talc 75 g2 oFIE 3,500 goll
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2.2.6 TEIUR} #6

GPC Y531E(FE 7.0 %) 150 g& HA+ 170
I} ofgrE 680 g9 EFEuljo] BAAA AFAS Al
skt

GPC g53Ha(sE 7.0 %) 1,850 g& f55 TH7
of Y1, A&} =71 48.3 T o ZE2HE 1, A7]oA
Azxgt AgAS EAboto] IS ARokgt

BAEYEE 19.45 pmQl HEPRT A FE5EA
(Fudragit E100) 50.0 g, 2% 2+ HH0|E 50 g
9 AgopdAal 7.5 g& ofAlE/oehE S8 450 g
of BEAAA FRAS A|Z5ATt

47104 AzE GPC # 1,500 g& 455 HF7I
of Y A&} L%71 29.2 T o ZEHS u|, A7]o)A

N o
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GPC =& 150 g= AAIF 170 g & oe-Z& 680
g9 E3hgulol EAAA AFAS Aot

GPC & 1,850 g2 #55 Td7]ol 427, A=
257483 € o ZEES uf, 7|04 Az ZA
< BAote] I Azt

FHU=7E 19.45 pmQl HEelEEA FFHA
:‘
=

(Budragit E100) 50.0 g, &% 92 HHoIE 50 ¢
2 AgolAAL 7.5 g2 oMME/fEE &3R8 450 g

of BAAA FHAS A £3HAH.

71004 AZE GPC 4 1,500 g& 455 37
of Y 47 227 29.2 T o Z2PE W, A7]fA]
Azt IPqe EARSte] metshe AR AlxSH9ln
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2.3 GPC EHI2 M=

GPC IZBYA #1~47, Foibeads 9 S84
=S A ELsITHTable 1). 7] £ &

Hlotelt vk 1402 A F EPYstel HAE A
stect.
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24 =N

USP 28 B(FA] 2)0 w2t &5 A+5 33
£EH0=F 900 mLe B ARSIt W &= 50
rpmO| L, §&N] 22 37 + 0.5 °CE FAI=HY
tH19]. && A8 AAE A8t o). 2+ A
E3 ANTHGR0E 2 60914 3 mLo &3 mjE-E wif
I 0.45 pm HEE 59l oj¥stal HPLCE #4453t



EALEAEIE 17 AAY HFE A aF

Table 1. Preparation of GPC tablets

Formulation No. 5 6 7 8 9 10 11
Coating #1 450 - - - - - -
Coating #2 N 450 - - - N -
Coating #3 - - 450 - - - -
Coating #4 - - - 450 - - -
Coating #5 - - - - 450 - -
Coating #6 - - - - - 450 -
Coating #7 - - - - - N 450

Qﬁ?ﬁ;;“;fi;f;e 50 50 50 50 50 50 50
Crospovidone 25 25 25 25 25 25 25
Magnesium stearate 5 5 5 5 5 5 5
Total 530 530 530 530 530 530 530

5 um YAE YYA Zorbax NH2 ZH(250 x 4.6
mm i.d.)(Agilent, Santa Clara, CA, USA)&

22E PP oled>

3. 2

L

k=,

A4g-5to]
549 opEUEY
(40:60, v/v)Z o]FoiF o, f4L 1.5 mL/min®] At

3.1 MZ IFYoIM ZH BHA Y= £F Zut

GPC ZRE YA A= IHollA Z DA J=g &7
st¥om, A3 Table 29+ Zth
Table 2. Particle size at each stage of the
manufacturing process
Particle size (um) D10 D50 D90
GPC 42.52 145.67 241.19
Coating #3 Granule 99.30 229.92 329.84
Coated 14159 | 28418 | 385.18
granule
GPC 42.52 145.67 241.19
Coating #4 Granule 97.00 205.14 288.51
Coated 153.04 | 26944 | 346.48
granule
GPC 42.52 145.67 241.19
Coating #5 Granule 100.76 248.70 342.54
Coared 15160 | 20249 | 389.98
granule

3.2 7Y US| Way Wi

Az BP0 PYHALS WA datel, A7 =
YAt #3014 AxE HP2T THAR #6, #7014
Azg FYBS 25 T, 60 % RHO| 2AQ5 + 2 €,

60 + 5 %)°llA 300 Bt BdsEA, 0, 308, 60
21 ZO—E, 4 3004004 F5ol E= FHE9 AH
£ H|wsHtHFig. 2).
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Fig. 2. Evaluation of moisture resistance of coatings
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GPC Al A 5 WA 11 oA Axd A2 &=
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golgict. Ad s 1037 11 olA% 3050 50 % wlvt
o] 8251, GOEIE 70 % ulto] &&E|o] Z&3t
&5 Bt 2k vEeladAt 358A(Eudragit
EPO)E ARESH ARt W5 5 WA 9 o &2, HElotad
Ab B35 A (Budragit E100)08 ARSSE 49, 8&A19
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gol 2888 ¢ 4 Atk GPC U4:8HEE A8 =
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Table 3. Results of dissolution test (%)

Formulation 5 5 7 8 9 10 1
No.
30 min 85.9 |1 81.0 | 86.3 | 82.3 | 85.2 | 45.1 | 47.3
60 min 101.3]100.9 [ 102.4 | 100.5 [ 100.2 | 65.3 | 67.2
4. 48

2 AFtolMe 1A £ FE9] GPC & GPC 9=
g1 9 GPCe] THo| FAH FEES 2Fsh,
A= v WemdeolE, R HBAEYclE &
Hefotlieold W2 gol=S olgsioT. £
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