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Methocel™ VLV 3135 34 &5k

#&Z: Methocel™ VLV & —F#H KA O FEZRNFA4ER, BEA 2.3 ~3.3 mPasHEN. HEZ T AREEY
(Methocel™ VLV. Methocel™ ESLV F1% Z.4%E: PVA EG-05P) VAR /K7y 28 kA LT HEAFIAHAR Q, BRI 254
BHATER, HEARREYRAAR A SMMZY &R, 53X 3 FREMH, Methocel™ VLV 7K 478 K id R Bk,
BRI/ RE St 5. AP AR BUR IR (<30 C ) Tk MEHEBEA . 5 Methocel™ ESLV Al PVA EG-05P AfLL,
K FH Methocel™ VLV @A B T 7 By i RIAHEE Qo A HIIZGY) & A AR, $E7R T AT 4 i AU M 25 0 ) e s i
ERIE: BRNWL4ER; Methocel™ VLV; /KMEEAKTE; @AGEMZY): THM: #lF Qo fuEt
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Effect of Methocel ™ VLV on Quality Improvement of Coating Preparation Loaded

with Heat- and Moisture-sensitive Drugs

LU Zhenju, WANG Chao, CHEN Fei, HE Yingjie, GAO Hao*
(Pharma & Food Solutions, Dow Chemical Company, Shanghai 201203)

ABSTRACT: Methocel™ VLV is a novel low molecular weight version of hypromellose with the viscosity range of
2.3 - 3.3 mPa-s. The evaporation rates of water from different polymer solutions [Methocel™ VLV, Methocel™ ESLV and
polyvinyl alcohol (PVA) EG-05P] were compared. The effects of different polymers as coating material on appearance
and drug content of the prepared coating tablets were investigated with eugenol and coenzyme Q,, as model drugs. Among
the three polymers, Methocel™ VLV had the fastest evaporation rates of water, which meant that this material had the
weakest water retention capability. So, it could be used in aqueous film coating process under lower temperature (<30 ‘C
) due to this property. Compared with Methocel™ E5LV and PVA EG-05P, appearance and drug content of the eugenol

lTM

or coenzyme Q,, tablets with Methocel © VLV as coating material had no significant changes, which indicating it could

improve the stability of heat- and moisture-sensitive drugs.
Key Words: hypromellose; Methocel™ VLV; aqueous film coating process; eugenol; coenzyme Q,,; heat- and

moisture-sensitive drug
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Methocel™ VLV #2& 3 [F [ KAk 22 A F ] IF K 10—
PoE AR > T EFR N 48R (HPMC) 7 i,
e BT B R R T R A E R AR T2
BRAR AR A P A P . Methocel™ VLV HIZHFETE
il 2.3 ~ 3.3 mPa-s, kT HAic A ML HPMC
. O ARSI RME, & Methocel ™ VLV
FIEAREC 7 o] T HRIE . KIR (<30 °C) KM
BT Y, TR A AR 4 S R MLV T A
KTEMETHEG KRR T2ZMRE. B8, X
F Methocel™ VLV [k P AR T 2 A I A
KM E AR A S, RIS X S AR R i
SE THE AN T AR 1) ) B =

AW T T A5 HPMC (Methocel ™ ESLV)
B 2% (PVA EG-05P) MIfR/KAe 25 B,
FHOUT iy v FUAEE Q0 i MR, ERE T H Rk
3 PR G M ARG 4 & BRI .

1 XFE5R%A

Bamtri BG1-5 B! = 2t A4 ( Ak 5 2 il & Tkt 5t
T ); Shaker Mixer Turbula TF2 /B A ML (Hid WAB A#] );
Mini-press II S/F Zjie%% il ( EIFE Rimek A %] ); 1260
B AR a4 (& Agilent A7 )

THEB (LEPEHKRE S8E>95% H5
11091601); T 7 B by v 5 (1B 24 48 1 4k % 30700 4 BR 4
A, &899.2%, #it5 110725-201112 ); HifFQ,,( &=
>99%, #tt'5 20120420) F4EE Q, Jr (Kt 40 mg, 5
20120314) CRIIFEHRZHRAT ) WML 4R (MCC
PH 102, %[E FMC A#] ); T&HB A (B, Mk 10 mg,
Hl & i FEERRECT &Y 40 g, MCC 1 148 g, fHiflglRes
12 g, AR 1500 kg FHEHITS 42 8 mm, Jv
300 mg A, 34000 F); =AK (B, &5
% KEEIRIILYE 2 475 g, MCC 2 475 g, fffRREE 50 g,
WA JEPER R T 1 500 kg T EHI#S 1% 8 mm, i H 250
mg B 7, 3520 000 f7); Methocel™ VLV. Methocel™
ESLV #il Carbowax™ Sentry™ 2 Z —E (PEG) 400 ( 3[H
Dow 4H| ); PVA EG-05P ( H AL FAF ); HPMC il
3 A1 PVA FivEHr (35E Colorcon A ); fHAREREE (fEE
Peter Greven A ); F.¥# (Fast-Flow 316, fij == DMV A A );

AR T RBERRRAERAR ) 28, PRy Gk,
AR 4> Hr 4t
2 HiEEER
2.1 Koz KRS

¥ 22 FREL Methocel™ VLV, Methocel™ ESLV
1 PVA EG-05P % 8 g, BII4AN S cm [ EF:H
BUmR A, B 2B 7K 32 g VEMR . T B S XL
6 (40 'C, HERGEZ 60 L/min) )8, & KELH
FREFF K RE, LUK P35 E A X T
i e B 2. (A DA s 0K 32 g Skt i,
TG 3 Ik, SR 1.

0 100 200 300
t/h ™
o /K; m-Methocel VLV #i; A-Methocel ESLVIATR;

*x-PVA EG -05P %5

1 RAMBRREBFRAKDELILE (=3)
Fig.1 Water Evaporation Curves of Different Polymer

400 500 600

Solutions and Pure Deionized Water (#n=3)

7 3 R EWE R, Methocel™ VLV &
BT RS 4, T PVA WA T8t AL FE 9%
i 600 h, Methocel™ E5SLV & -5 18] /T
Methocel™ VLV Fil PVA 2 [d]. & 1 F &5 5 1 ih
RAE 2 MAFK SR EM (SETR Y, WEN
30 A1 31 g) MIVILRIZARR T REWHEREARFER
FERT BRI 7K 73 28 R, ARG RIE L .
2.2 Methocel™ VLV {4456

Methocel™ VLV H &G /% : Methocel™
VLV 17%, PEG 400 3.4%, WAk 1.02% %5
TK 78.58% . BLAGIMT AR ERKRIEY, {£H
BB AR EAT 3 WEKRIRE, BRKSHIE 2,
RIG L F, il 3k XGR R (1 BRI S B AR TR AL 25
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R 1 BRI ELRERERITLLER /mgh
Tab.1 Comparison Results of Instantaneous Evaporation
Rate of Water/mg-h™
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*3 EATRTURH BRI ELER
Tab.3 Results of Appearance Check of the Tablets with
Different Coating Materials

3 Koy K EAd/g T _ ?ﬁ‘iﬁ%%ﬂ§ : __
30 31 Methocel™ VLV~ HPMCTiijE#}  PVATEF)
EETK 502 502 FhEE R b/ % 0 0.1 0.2
Methocel™ VLVIA 175 164 TR /% 0 1.4 5.6
Methocel™ E5SLV 72 66 WvE Z % o b/ % 0 0.3 0.7
PVA EG-05PI& TR 29 24 TR % 0 1.8 6.5

RN, AR E TR, W5 1 ALt 2
F A AN R 4T, 3R56 3 TR K F B R
B % . W5 2 A 3 4iF B 48 F Methocel™ VLV
AJFE A PRIRJEMRT 30 'C, HZELE 20 CAALIR
R A, [FREA R NIRRT & 2K

R2 ARSHMER "

Tab.2 Coating Parameters and Results for Methocel™

VLV Coating Trials
SR TREE1 k562 53
HEREE/C 42 35 30
AR LA I /g min ! 42 7.2 10.3
Jr PR B/ C 32.5~35.8 25.7~283 19.7~22.1
[ 2R/ % 93.4 92.5 93.0
AU R4 K47 1%%

T V3 YR P AR EEE A 10 t/min, BEEEFAN 0.20 MPa, i
KAIHEX A 200 A1 816 m*/h, AR ZLE Ny 342 mPa-s, AW
Z5IF1A] A 20 min;  HEEIEN 900 g

2.3 AFETRR A AT RIS

1% 7 B 1Y HPMC TR By F1 PVA TVE K3 N
XTHE, %% Methocel™ VLV FiiRELHR (& 70%
BEW) KK BE. Methocel™ VLV FiliE ¥
HPMC Ty F1 PVA TR 73 BN 25 8 7 /K L
R &N 22% 15% A1 20% MEKR. K=
B RS TEAR, SRR HEXEE N 32 C, B
KB E A 6.0 g/min, HMSHIHFEK 2. £
KRR Gt bW IF DA SRR A e &
ST E GRS B AR KSR EERE . SR
* 3.
24 TEDA ARG EESHT
24.1 TEM B SAAARREE

BCEHIR0 T & F, 45 H Methocel™ VLV,
HPMC Al PVA B4 (HARKECHIF “2.37 T, {H

Methocel™ VLV B4 HIE & BN 28% ), BE
4 HSEOHATAR, MERN2T%. BREREK
BRFAMI. 455857, Methocel™ VLV #l HPMC
AR RRAF, TAEH PVA A= b 4% 55 .

x4 TEBHRARIZSHSMNKE "

Tab.4 Coating Process Parameters and Appearance
Check for Eugenol Tablets

TR AR
Methocel™ VLV HPMC PVA
HERIEE/C 34 55 60
@E/’fﬁf]ﬁ 19 36 26
AR/ C 25.8~28.2 38.7~41.8 44.4~46.1
BAK TR Z E /mPa-s 254 323 225
B =R/ % 93.5 93.1 92.8
SRS AT RIF R A7 HE (5 1H4%)

eV BAREREEEN 10 t/min, MR 124 0.20 MPa, 3 RAIHER
A 200 1 816 m'/h, ARG HEZRA 6.0 g/min; HEEITHN 1200 g

242 TEBRMEENE

i Fl HPLC vEISE T &My R g & &
& ff: &3842 Zorbax Eclipse XDB-C, £ (4.6
mmx250 mm, 5 pm); ABHAE 70% FHEE; Ak
* 280 nm; Aik 1.0 mI/min; 4£% 30 °C; #tAHF
20 plo LA 70% FBEIE MR I FOBEAS T & MR FE 43l
125, 2.5, 12.5, 25, 37.5, 50 #162.5 pg/ml [
W, % EREIERANE. SERTEMKE 5
HESEmR A4 LHERRRL, ki rfzEh
A=19.813¢+0.919 2, r=0.999 9. HY 2.5, 25 Fl 62.5
ng/ml PIRE SN E, THE H IR RSD 437108 1.25%
0.42%#10.32%, BRI 7IN 99.6% . 100.3 %
99.7% .

0 “2.4.17 TUR T &FBYEAR R MR FFE
#20 B, o BIBRAN JE R BRI E B (AT
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ETHEH 10 mg), B 250 ml &+, IMADER
AR HE R TR AVE R, FFRHRBIAHES . 40 A H 50
ml & 208 H, 2.0 (3 330xg) 10 min, FEHLEiE
WHEREN . S5RNES. AT, THEMAKNSE
£ Methocel™ VLV A& T2 (I 25435 2% 3 Y
RFE T I A 4 2 TR B AR A1 5 A I TR AL AR
AT 28% 1 45%

x5 TEBRHNAYEE (s, n=06)
Tab.5 Drug Contents of Eugenol Tablets (x+s, n=6)

BAKH R Y EE mg HMBRE/ %
Methocel™ VLV 10.1:£0.1/9.4+0.2 6.5
HPMC 10.4+0.1/8.0+0.1 22.8
PVA 10.30.1/8.8+0.1 14.3

e RS A RRERMEA R KR SR

2.5 HilE Qo IEA SIS A& B AT HT
2.5.1 %l Q) A I ELA AL

G Qo F 43 H Methocel™ VLV, HPMC Fil
PVA K (ARKECHIFE “2.37 1) . BARSHN
%6, UARME N 2.9%. WAL A G 7ML,
iR W 6.

*6 HE§Q, FEKRSHMIKNE "
Tab.6 Coating Process Parameters and Appearance
Check for Coenzyme Q,, Tablets

TR AR K
’ Methocel™ VLV HPMC PVA
HEREE/C 32 55 65
LA R LA 1 A] /min 40 60 46
Fr R/ C 24.6~25.9 40.7~43.1  48.7~51.5

FA R F E/mPa-s 465 323 225
[B] ke %/ % 93.6 93.1 93.8
ARG Y K47 KL R 4T

TE: U AR 10 /min, Bi%E 0 0.20 MPa, 3 RATHEME
B0 200 A1 816 m*/h, HARMAELA RN 4.0 g/min; HLEIIN 1200 g

2.5.2 Al Q) AR E g R

HE A ] 245 3 2010 4F Rk — #8%HBE Q) v 1T WLk
B 7 & RE I HPLC dE iz & &, (i
%M. &4 Zorbax Eclipse XDB-C g # (4.6 mmx
250 mm, 5pm); h48 FHEE D TOAKOEE (1 0 1)

Kok ¥k 275 nm; ik 1.0 ml/min; A28 35 C;
BEHEF 20 plo DAY BN AH S 7 R RE 1S 4B Q0 WK
FE43 5009 80.7, 161.4, 242.1, 322.8. 403.5 f1 807
ng/ml FIVER, 7 nEREIE o 45 5408 Qo WKE ¢
HHAZIEMR 4 & RXRRE, RfEZ&ITEN
A=8.853 2¢-7.65, r=0.999 9. HY 80.7. 322.8 FI 807
ng/ml (FFEINE, THE HIE RSD 7357125 0.11% .
0.04%H10.05%, 5518 99.5% . 99.8% il
99.6% .

B “2.4.1”7 BURNEEE Q) B FEREA i
i 20 B, BHE R EMEUE E (AT 55 Q,
40 mg), & 100 ml Efit, KGR, &
50 CARBHIREBE, HHITKOEES, BIRE
W10 ml EZO0EF, B (1 665%xg) Smin, BHL
EIERCHRERI . REINSE SRR, FEE Q,, R
K M2 Methocel™ VLV, HPMC Al PVA 145 [
EEHIN (37.0£0.9) . (37.1+0.8) . (34.8+1.1) 1
(34.2+1.1) mg (n=6) . HRAKMEHE Q,, HHHLL,
ffiF HPMC 1 PVA TR AN, BKEHYE =
BIRE K (P<0.05) . 1fif#H Methocel™ VLV £,
KJa, Ve ERAaRETN.
3 Wit
3.1 Ko KA

EARMBREEAR T2ZH, AREEY (%
J5 ) H DR 7K A 18 0] 7K 43 28 RO BE AT B LS,
M52 W0 2 A K 2 505 1 BL K I &7 R .
B, Bt 7K 7R R KSR KT Methocel™ VLV,
Methocel™ ESLV 1 PVA [{ffKAE 1. B 1 K#E 1
TR, REYIEWAL B R B K o 78 R E FE L
EETRKMAERBEMRSZ. EX3HREGWE
Wi, Ko 7% k3 B I N Methocel ™ VLV>
Methocel™ ESLV> PVA. 7KL N 31 g i,
Methocel™ VLV ¥ W [ 7K 43 7% & 3% & J& PVA ¥
Wil 8 %, XFEHW Methocel™ VLV 57K45F 2 [f]
BIAH BAE 58, TROKBE I % . X —FetEfifg
Methocel™ VLV & & M B . i A E AR /e .
RGP IR— 4 R AR KIS & A IR A, H
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HEMIX 5 Methocel™ VLV BAK AN 73 7 B AL
HEERA R,
3.2 ARHEFRF AT LK

FEPHE . IR AN K AR T2 B B
K] G2 R A AR, AT FECEA R 1)
K TFIEATES, BREKHRFENEL. R
4 fii7R, Methocel™ VLV fEAAK I FE A SE B 7 26k
B, TMiAESEH HPMC F1 PVA 78 A FE i 45 58
Z /DI T GG, H PVA fEAAR R
B BB R i T HPMC, X iRt 1 £ S2br L
29 PVA 8K Kb T A& A F P IR A0 7K
AR TR . X 3 FeHE A ik Ee
HH LR P R 45 R 5K B R R4 R &,
KPR AR R, REYNRKEE
R, H I R R R
3.3 ZEIWR

TEB S AR 25, R Q,, B
Bumtt, H SRS ok, R
FIE AR R 250, ARG S5 R,
Methocel™ VLV, @i P, @EAKERDTRE, A
il 2% WU 25 W) I AT B, SR TR I 7R &
HA BRI 5 ARS8
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