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The Development of Inproved METHOCEL™
Controlled Release Grades and Direct Compression Grades
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R'_‘E"_'é é \$ik%|3{|\€€ DWC Introduction C“L“wi;f

> B IRIRR B AR LR M R TR — I (18T

A business unit of The Dow Chemical Company

o REHATEZ, MPEAR, /&, B, TUEEHEMA
IR AT R

High performance cellulosics, specialty additives and dispersions for the pharmaceutical, personal
care, food, construction, and industrial specialty sectors

> BB 72 M BFE Focus on pharmaceuticals
o BEFHFM ZHLA 4R ETHOCEL™ Ethylcellulose Polymers
o HREFM HFRAYER KRN L 4EFRMETHOCEL™ Cellulose Ethers
o REEM BZIFEAY POLYOX™ Water Soluble Resins
o HIRFEM ﬁ@gﬁéﬁ%ﬁ% Walocel™ C

> Fiﬁﬂ Qﬁﬁ Applications include:

ZIEREMCJT Controlled-release formulations

F R B /NFLAAL Coatings for tablets and multiparticulates

HPMCTSE X3 HPMC capsules

EEFFIHDIRFIRL Films and foams

VEARHIF7 Liquid formulations
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> QbD I H

QbD innitiatives

> HPMCHESR/K IR B R A F M E B A R

Key variables of HPMC that affect matrix formulations

o BT HEIBEELI ST BHPMCHI EER M E R

Paracetamol study to understand most impactful factors

> REFM ZIERFRH KRB
The development of the new CR grades
o HAIHHRE S ST I R B AR AE

Insight on how the specifications were determined

> REZFM EEM
METHOCEL™ DC Grade
o WHAEMFHTEELHFM DCEETZRM T

Development of nifedipine sustained release tablet formulation by direct compression using
METHOCEL™ DC in matrix

. e dowwolff
FDA%{%@H@QbD Quality by Design - FDA Initiative C“Lmozgf

» QDR —TIREN, ETFRKEELN, 2T, EHNFN
, MEHITVHREREXEK.
Scientific, risk-based, holistic and proactive approach to pharmaceutical development

> BRREZXEXTHREN, HRAEFRMR AR

The desired state is a Win-Win-Win outcome for regulators, manufacturers, and patients

> QbDH TAE B 57 dt & AR &, 47, #HEBEANIHT
Deliberate design effort from product conception through commercialization

> QODECR A AR EARHISIE, DR A T SR 5 RA
PR R EZF IR R

Full understanding of how raw material attributes and manufacturing process relate to product
performance

> QoD TARVEH: 277 M RIER & P R AR A = T 2R H
BZESNRETRRENEM, DR RENRE

Design space: the multidimensional combination and interaction of input variables (like material attributes)
and process parameters that have been demonstrated to provide assurance of quality




I@ EE'f’t%X‘j‘QbD E/‘]ﬂ% DWC'’s commitment to QbD > 9[?\_‘{J\VLX?£T
> 5 Bhil 25 Tk 3 QbD ) B2 1

Helping pharmaceutical industry address QbD

o REQLDTIEFTRENBIE

QbD technical data packages

o MIRMZENFRRATRELODFERE, LIFRZ I

Colorcon and DWC are gradually building a library of QbD samples to support formulation
development

FERETGHE:  PrACRIIM
Scope: CR grades
Rt R LI EE I, NfhE “Hidy 2 m”
Proactively define formulation “design space” using “extremes”
> AR RIS P A BB R AE AL 75 FF AT, AR A R
KB, MTREEE BB

Formulator, excipient manufacturer and supplier must collaborate early and often during development

%% 570 R B A 4 BN @do“wg!j

L T T T T T T
‘E_ A chemisiry: Mothyleatose, USP I
= K chemisiry: Hypremelgse 2208, USP
o E chamiziry: Hypromalloss 2910, USP
5 is F chemistry: Hyprameloss 2908, USP —— .
s EKLHENARS|. FRAER
§' 10 = N y,
g : [ BRAFLLER:
§ - %£FHMKRF: USP 2208
=0 %£FN EEH]: USP 2910
ooy | REFHM FRF: USP 2906
o chemistry
16 18 20 22 24 26 28 30 32

Methoxyl Content, %6

E££FM K 4 CR
4 ~

Wi Pk R 2 B :
%’ %W$g$é&§‘ A’ E’ F’ K
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W Bk B DC: B JEH#
[EELEL
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4M:4000cps 5




- . wolff
HPMCHE B 7K & e & BB F v B B2 ) Hevc Sustained@eagle?m‘;\t\:ig%%!gts

> HPMCHERE 7 H A &

Key Hypromellose Formulation Variables:
= HPMC )EH % Level
u HPMC% ?ﬁ‘&*ﬂj E Molecular weight/viscosity
= HPMCEXUARIEZY substitution type
u HPMC*?[%% ﬁ!ﬁ Particle size distribution
> Tk 24 ) E LA AR ek X A 5t T R BAC T
XTHPMCH: 5 B4 BE gk

Actives and other excipients can cause the formulation to be more sensitive to HPMC properties

dovwwolff
HPMC)EH% HPMC Level ®ctuuw$

> WT kB IFHIHPMC, BB 10%8BREFRIKIR, KEH™M KM, FLBE, 0. 5hfEe:

10% propranolol HCI, METHOCEL™ K4M (as indicated)

ﬁ Pr% 7%%2 uﬁ %%ﬁm B(J jf: balance lactose, 0.5% mag stearate

BERE
oz

For a selected hypromellose product, polymer oo T
level is usually the major drug release rate F

controlling factor

o Fordetal 1985.JP, 24:327-338 and
339-350

> HPMCH BN TF30% i § / w1
T, HUEHGTASY | —5|
HPMC i He At A 4R A0k — | ]

Drug release may be more sensitive to 20
variations in hypromellose properties at low
hypromellose levels (< 30%)

B0

N

— 5%

Parcent drug released

Q 4 8 12 16 20 24

Time (h)




HP MC*& TE B‘J %,2 nﬁ Viscosity Effect
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= =)
mR AR YRS
Higher polymer MW results in slower drug dissolution
5% ZXBR, 20%HPMC, 74.5%FLFE, 0.5%MEE
5% theophylline, 20% hypromellose
74.5% lactose, 0.5% mag stearate
100 ‘
9 / //’7/2z¢"=
/]
¥
i

60

Nl
|

-

40

METHOCEL ™ K3 Premium LV
=—  METHOCEL ™ K100 Premium LV [

== METHOCEL ™ K4M Premium

207 —  METHOCEL™K15M Premium | |
—  METHOCEL ™ K100M Premium
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HPMCﬁRﬁfE B‘Jiﬁ% Selection of Hypromellose substitution grade c¢eLtuto ;ﬁ__

> A EEUAREE )
HPMC> %t 25 R il
PR KM

Hypromellose grade has a
significant effect on dissolution

> AR AN

HPMC 2906 (Ef3E %
FMAFIFZR F)) 385
ViR €y = IV

Methylcellulose and Hypromellose
2906 (A and F Chemistry) typically
are not used for CR applications

Effect of ether on rel
of theophylline
(25% g polymer, 26.7% 18, 47.6% spray-dried

lactase, and 0.5% magnesium stearate)

Percent drug releasad
[}
Q

e METHOCEL A4MP
METHOCEL FAMP

= HEC

= METHOCEL E4MP CR

= METHOCEL K4MP CR

= HPC HXF

= METHOCEL K100MP CR

a 4 -3 12

Time (h)




HPMC B‘Jﬂlﬁfﬁﬁ ﬁﬂjff B@%ﬁ nﬁ Hypromellose Substitutior@ Ele?x\\{gg Lff

ST BE EZGY BE S A AR R, HPMCRIERAR
A REXEE T A E KR, BATRER IR

Some formulations show that HPMC substitution levels within a substitution type have little impact on drug
release; some may show significant effects

40% KR, 30%35LFMK15M,

50%XU ST BN, 40%EZFHM K15M,
9. 5%FLHE, 0. 5% 29%FL0E, 1%HEEE
50% diclofenac sodium, 40% METHOCEL™ K15M 40% salicylic acid, 30% METHOCEL™ K15M
29% lactose, 1% mag stearate

9.5% lactose, 0.5% mag stearate
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*—‘)E% E/‘]%u[ﬁ] ( %'@J%*ﬁ ) Particle Size (case study)
> WBERIE AL FHN {k, BT REA R

Analysis involved taking a given lot of METHOCEL™ and using sieve cuts to generate specific particle size

cuts
> IXERE EEEA TR T o, B R AR 2 H SR B AR KR
e 4 A HRR R HRRLAR 20 AT HA
These cuts were used as is or blended with other cuts to obtain specific particle size distributions
> REFMEPRARNRG A FLER MR R
There is a co-linearity within a given lot of METHOCEL ™ between particle size and molecular weight

(viscosity)

o WHWRZHFMKRTI, KAREMK, MERFK
For METHOCEL™ K Chemistry (USP 2208), as the particle size decreases the molecular weight
(viscosity) decreases

11




HPMC*ﬁ%&%ﬁ nﬁl % Hypromellose Particle Size

) W_olﬁ

R oow
50%RNHEER], 30%€£FHM K15M,
19%FL0E, 1%EEEs
50% caffeine, 30% METHOCEL™ K15M
19% lactose, 1% mag stearate
100 | !!!!!!!!!gg
80 o !
2 n®
S u
3 L]
9 60 - ]
@ L}
T L]
e "
D 404 ]
5 L
a} . s
N _./.
o] “7. + + + +
(0] 1 2 3 4 5
Time®® (hr®®)
100 mesh | 230 mesh D1,0 D4,3 Viscosity
HPMC (% thru) (%thru) (um) (um) cps)
@ [>100 mesh 28.3 4. 57.. 43. 1,24
A [>100 mesh (50%) + 200-230 mesh (50%) 64.5 51. 55.. 73. 9,84
M >100 mesh (50%) + < 325 mesh (50%) 65.0 51. 34. 10. 4,04
O |unsieved 96.2 68. 43. 04. 7,75
A\ [< 325 mesh 99.8 99. 34.5 47.4 9,869
[ [230-270 mesh 99.7 99. 56.6 78.2 20,447
12

HPMC*_\)['?:;EEZ nﬁl % Hypromellose Particle Size

o)

50%%f Z. Bk & T,

19%FL6E, 1%EE
50% acetaminophen,
30% METHOCEL™ K100M
19% lactose, 1% mag stearate

30%3E £ FMK100M,

100 A
- ®o ® e ...::zaalggg!
. AACCE
L J A ﬁ
® AA a
80 - ° A
< b4 - "}
g ° A [~
= ° a A ) .
L J
g 60 1 . K 3 &
4 ok
2 N ﬁg
R I N
G LJ A
°
L J ﬁ
20 A a
AA
A
o iﬁig t t + t
[0} 1 2 3 4 5
Time®® (hr%®)
100 mesh | 230 mesh D1,0 D4,3 Viscosity
HPMC (% thru) (%thru) (um) (um (cps.
@ (>170 mesh 84. 9.0 82.0 77.4 | 142,260
A |100-200 mesh 99. 32. 66.4 31. 122,675
M [>100 mesh (50%) + < 325 mesh (50%) 69. 50. 36. 53. 69,895
O |unsieved 96. 68. 44. 00. 81,792
/\ |200-230 mesh 100.0 96. 51. 85. 90,417
[ |<325 mesh 99.9 99. 34. 50. 43,855
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%ﬁ%uﬁﬁ E/‘] lﬂ%ﬁﬁ Understanding the most impacﬁu@itﬂg uL C’gécf

> Eﬂjj Tablet formulation

o ﬂ‘ﬁ“%ﬁ Paracetamol 50%
o XZLFH™ K4M CR METHOCEL™K4MCR  30%
o BEJEANE Fast-flowing lactose 18%
o WBEM Tac 1%
o THAEER%EE Magnesium stearate 1%

H‘ ‘—E';‘ri}ﬁ Tablet properties

HE : 500mg Total weight; 500 mg

HirFBERE: 90N target hardness: 90N

E4£10. 8mm, JEE3. 9mm 10.8-mm diameter by 3.9-mm thick
JE R A%E: 13/32FFBE Tooling: 13/32 FFBE

©o o o o vy

> EELOREFE L FE™ KAM CR Twenty-two METHOCEL™ K4M CR batches investigated

14
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FZLFHM KAM CR PEBE METHOCEL™ KaM CR properties  ceLiutos os
[LIMS %0-Me | [LIMS %HP | [LIMS 2% Viscosity (mPa-s) ~ 50% Cumulative Volume
115
23.5 110
9 4500 105
2 { 1 1 100 [

8.5+ 4000 95+

22,5+ 07
85+

8 3500
:I ’ ]
22+

75+

KAM BSma B 28 B TR0 e i

K4M properties impacting matrix

SAhE HTARY, BRERRKNEHEE

K4M CR /7 i Substitution s the most significant factor based on this formulation
D50 (um) 0.2154

%O0Me 0.0245*

%HP 0.0014*

2% Viscosity 0.3834

15
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> BEAEFETZES], UEAKBRRESEIR AWK T #E, RAITTLT
B EC 5 ) R =18 LB I 3 4a /M a B

Process control and understanding of critical quality attribute impact on dosage form performance has led to
tightening of the following criteria

o H %ﬁ%ﬁlﬁ E Methoxyl content
¢} %Wgﬂxﬁlﬁ Hydroxypropoxy! content
o PifE-iBiE230 HARHEFH Particle size - percent through a 230 U.S. Std sieve

> P A BARER A
All other specifications remain unchanged

> PR EBUA20104F12 3 1 H IF 8R4 R-XF JECRIUAR B A M
Change effective December 1, 2010 - No impact to PREMIUM grades

> WA RLFHFM CRAE KAt 257, RERE

Decreases variability, increases METHOCEL ™ CR reliability
o ﬁﬁ@j}%ﬁéﬁﬁ% E@ﬁﬂﬁi@m Robust, consistent dosage form performance
o %1&12&1’5531&*%%% F': lﬁ:ﬁ %ﬁéﬂ[ﬁ] Narrowed process capability window

16

E£LFM KZR HICREUE L= 5 R B Ak @dO“ng

FH& EZY7SEY YhAET | %A | %hAET
A HFRERE | 100 HARUEST | 230 H AR 7EGS
(420%4CK) (149BCK) (63%4K)

ELFEM 19.0-24.0%  7.0-12.0% >99.0% >99.0% TR
K100LVCR  22.0-24.0%  7.5-9.5% T2, T2, 50.0-80.0%
ELFEM 19.0-24.0%  7.0-12.0% >99.0% >99.0% TR
K4M CR 22.0-24.0%  7.59.5% T2, TR, 50.0-80.0%
ELFEM 19.0-24.0%  7.0-12.0% >99.0% >99.0% TR
K15M CR 22.0-24.0%  8.5-10.5% T2, T2, 50.0-80.0%
ELFEM 19.0-24.0%  7.0-12.0% >99.0% >99.0% TR

K100M CR 22.0-24.0%  9.5-11.5% T2, TR, 50.0-80.0%

17
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ST E LT K100M ORI HUH HORE TR o
> BRI EEE , MBS NIESSAR

Broad, basically normal distribution of values

> R B Y6 | R A)ELASZE 100000mPa-s, R4 25 Hiuks B 3 Bl
AR (72750-135800 mPa-s)

Distribution is not centered at 100,000 mPa-s, but note that the compendial viscosity limits are
asymmetric around the nominal value (75,000-140,000 mPa-s)

o FHEREFRHEF L 107500 mPas. 107500 mPa's Center point of
specification: 107,500 mPa-s

o HfifE=110700 mPa-s, “F3¥{E=110400 mPa-s. Median value =
110,700 mPa's; mean value = 110,400 mPa's

> REFEAGHRH AR & AR R E

Premium material production uses entire compendial range

> NCRILKE T 48 /N BE IR E AR R AN AT /)6

Narrowing the viscosity specification for the CR Grade products is not feasible

18

ETEEAEM K100M CRETE B puks ik g ol

AT

> {3 P8 230 B FR S 1 H 2 LUAR R4 R AE
% of product that passes through 230 mesh (63) sieve used as indicator of particle size; this is at or near
the center of a sieve analysis of particle size distribution

> ik BIES AR
Normal distribution of values
> R 3. TP A — R AR K T-230 B AR Ef
Only a small fraction (3.7%) of production had < 50.0% through 230 mesh
> E R RAR AR ERE, KRSCRAEHT
% B R W B AE50%80%E 1T 230 B AR
Given the generally more robust performance of finer particle size distributions of the polymer and the

desire to be consistent with other METHOCEL K chemistry (USP substitution type 2208) products, this new,
additional specification for CR Grades set at 50.0-80.0% through 230 mesh

19
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% F 3% T K100M CRITR BLAUE 2 W RAH0)

> K100MA) 32 I 2 BUARAS R IE RS 7345 /9

In this case, the distribution of data is not normal

> REZ R E T R4-12%, JR7A KICRALME Fr#E R 7-12%
Recall that USP limits are 4.0-12.0% and the METHOCEL Premium CR Grade specifications were 7.0-
12.0%

> R 1. 5% il HIFEE A ZE AR 9. 5%

Only 1.5% of production lots had <9.5 %HP

> ERBZHAANERETTERNERE, TATKCRIEHT
IR RETE R B E £ 1%, BF9. 5-11. 5%

Given the experimental error inherent in the compendial method for determination of substitution levels,
we consider a 2.0% specification range to be the minimum practical, therefore the upgraded CR Grade

specification is set at 9.5-11.5 %HP

20

wolff

%£TH£EHY KI00M CREFRHE T A B

> K100MA) FH EE R A2 IES K

In this case, the distribution of data is not normal (best fit: “Normal 3 mixture”)
> 35 E 25 S R FOVE BB A2 19. 0-24. 0%, JRA MICRIEURS ARt
H

=t

Recall that USP limits are 19.0-24.0%, as were METHOCEL Premium CR Grade specifications

> R0, TR A A& E<22. 0%

Only 0.7% of production lots had <22.0 %MeO

> Z R GHRNBRRETERNERE, RAITECRIAMF
MHREEEEEEL 1% BI22.0-24. 0%

As was the case with %MeO, given the experimental error inherent in the compendial method for
determination of substitution levels, we consider a 2.0% specification range to be the minimum practical,
therefore the upgraded CR Grade specification set at 22.0-24.0 %MeO

21
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WA T8RS N4 2 @®
> T QDR FE, BRIMMNAEZL FREN B R FEENF R

For QbD purposes, what we desire to have is a set of samples from full-scale manufacturing lots that meet
multiple parameters described by a given experimental design (for example, 1/1/1/1 for an orthogonal
design)

> EAPRARMERIRER T W 2 QDA BT ER, 7= A A BT R B R
HHIER
To make this even more challenging, all of the other parameters must then meet the values defined for them
within a multivariate experimental design

o B NHPMCHIBEL S RABNINSL T, BT AZERR B — M 2 I 75 T ZE SR iy 7=
i B AT B 1 R R /1Y Since the physicochemical parameters of hypromellose tend to be

independent, the probability of finding a batch simultaneously meeting four criteria is the product of
the four individual criteria — and therefore likely to be a very small value

> FIM AR RRA R —E, i#iQbDRIFE MR ER 7 Bt m, AL
B FRERT R

Drive improved and reproducible robust formulation performance by working with Dow and Colorcon on
QbD samples and design formulation space

22

I@ EE'“Q%%’H&?%?Q}DD B@ﬁ*’f—%; v More to come@n Slo(ﬂwg
> Controlled Release Society 2011: 201157 A30H-8 H3H
> “REQbD R P T35 7K BERE B 22 F Application of QbD to Hydrophilic Matrix

Tablets: Given the Realities, Are Our Ambitions too Ambitious?”
o Presenter: Dr. Tim Cabelka, Dow Wolff Cellulosics Pharmaceutical R&D

> 2011 IPEC-£H MI%3El: 201146 H218
> ‘IPECRTAE 1, otiik RiES HKIERHE %
%:y_lh o Validation - Learn about IPEC's needed validation guideline on manufacturing

processes, analytic methods and cleaning.”
o Presenter: Ann Van Meter, Dow Wolff Cellulosics Quality

> RBELREE, HEM:

www.dowexcipients.com

23
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Development of Nifedipine Sustained Release Tablet Formulation by Direct Compression
Using METHOCEL™ DC as Matrix

$

5 dovwolff
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E: }_‘EI—ZDirect Compression Processing @

CELLULOSICS

HETZHMAELTHIARS (E4+ED 285 EEAE
He AL B B ) T

Aftableting process in which a dry blend of ingredients (API + various excipients) is fed into a tablet press and
compressed into tablets

K IXANT5 AT PR R R AN e 8 T2

Granulation steps are eliminated through Direct Compression

Direct Measuring Add Compress  Dedustand
A raw Screening Blending additives granules bulk
Compression S and mix into tablets package

D Measunng Pre- Add

ry Dry Compress Dedustand
. Screening Blending compression/ additives granules
Granulation matenals compaction saeening and mix into tablets package

Wet
Granulation
hemical Engineering,

25
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ELFHMDCLE A FZ il METHOCEL™DC Grade ® FlQ\{\YVOH

EZFHDCEH = mEREIR 2
BCRE A= BRI REE R A \
BT, “PEF T kR RImah i, TN
ﬂEﬁ,%ﬁTmﬁ%ﬁEoﬁm

The product attributes for a DC grade HPMC for — o) B
controlled release applications require balancing ﬁ');

several, sometimes conflicting, performance

dimensions.
\ 4
f‘*ﬁﬂ%‘%ﬁﬁfl
FELFHFMDCE B = METHOCEL™DC Grade > q Q‘{\WOH

R Dovd

SEZFEDCF= iR v] PAN T AR [ 44 22 35 ) 37 B R IS 7R A
kL, P2 S USP/EP/JPESR, 725 A100%HPMC, oAt
P

K4M Premium DC | K100M Premium DC
*Methoxyl % 19.0-24.0 19.0-24.0
*Hydroxypropyl % 7.0-12.0 7.0-12.0
Substitution Type 2208 2208
Viscosity (cP) 2663 - 49701 72,750 — 135,8002
*Moisture (%) 5% max 5% max

*Typical values, not to be construed as sales specifications
1. “Pre-harmonized” range: 3000-5600 cP
2. “Pre-harmonized” range: 75,000-140,000 cP

27
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> GERRYIRZFH™ DO RICRAAS 7T LUA S [ # 4%
i 23 RE TR B B

Results suggest the DC grade provides the same level of controlled drug release as the CR grade in

this formulation.  The f2 factor measures the similarity between release profiles.
120

100 ==

T 80
[%2]
1]
(]
¢ 60 /
S f2=95
S
g. 40
g - Formulation with METHOCEL K4M CR
20 A -~ Formulation with METHOCEL K4M DC [
0+ ; ; ; ;
0 5 10 15 20 25
Time (h)

28

WA REER /R A BB IR @dwwgf
> SEIG 4 R4 [R] BB 2 43 Bh BURE

Tablets collected at 2 minute intervals throughout trial

> KHHPLCO M B RIB ARSI /RS E (St

Metoprolol Tartrate content determined via HPLC (in triplicate) for every time point

> SR EIRRKHDCHIE HIALTT & B ST LR AT

Results indicate improved content uniformity for DC formulation

Metoprolol Tartrate Tablet Content Uniformity
10.5

< 104

g T i

e 103 / J\ T —

1] T L

i AN

Q 101+ L r [ — e L [ty

£ 100 _\I [ % « N

£ L\ N

B L

= 99 =

S o s

s ©

S 45 - L

é : —e— Formulation with METHOCEL K4M CR
96 —=— Formulation with METHOCEL K4M DC
9.5

0 5 10 15 20 25 30 35 40 45
Time (minutes)
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> BERE&EVIE RV A JIAEA R —REEE T ot

Representative tablets were cross sectioned and microtomed to produce a surface suitable for
analysis

> RAT BRI X — R B E

Raman spectroscopy used to determine content uniformity across this surface
> R EREDCHM I 2 B S E T

Results indicate that tablets produced w/ DC have improved API content uniformity

Naproxen dispersion by Raman Spectroscopy:
CRvs DC formulation

—+ DC - Final Microtome
~~~~~ CR - Final Mi

Cross section of tablet

o
3

°

%

! T
1‘
i

°
=

Peak Area Ratio (750cm-1/CH- Stretch)

M
[ W i )
o NS N T
MW\, WA S AN e
™
0
0 500 1000 1500 2000 2500 3000 3500 4000 4500

Position (microns)
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Fﬁzﬁ&slzﬁﬂﬁ Formulation > LLOL‘{J\Y\{?%’

> T #if@,XFEEji Formulation
o 20.0 % FH AR T Nifedipine
IKAEEEZGWY) Water in-soluble
S AL Yy, %%’JE@/&%?&—F Light-sensitive especially when moisture exists
17.7 % HPMC (DC 5% CR ##%)
40.9 % EE?L% 316 fast-flow Lactose 316
20.4 % TR AT HE R Avicel PH 102
1.0 % @HE‘@% magnesium stearate

> K
o 30g
o 1.5kg

OO O O o

31
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Igi‘iﬁ Nifedipine Formulation

° Igi‘iﬁ w\ &ﬁﬁ!ﬂﬁ}‘f Formulation preparation and testing
o ﬁﬂjﬂfEV_ﬁé {E’é’ e ':F' {Eﬂ%’ ’ Egjﬁ]\*’l‘% formulation was V-blended and

transferred directly to hopper

o 8MiE%E K F Al 8 station Rimek, Mini Press-ll SIF
TieEE 5 & 10-30rpm Speed 10 ~30 RPM
JE i 77 2300kg-2700kg Target compression force 2300 kg ~ 2700 kg

- PRVERFTE)-1/NEE Run time ~ 1 hr

o ﬁﬁ]‘ﬁ‘mﬂ“[ﬁ Flowability test
RN PERR Granular test
JE R BLEIZRBL Behavior on the press

o gj%?’étﬂ Drug release
SOTAX ¥& X SOTAX AT7 Smart dissolution system
S ANy FeAX Shimadzu, UV2450
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BE T BN HT Flowability Test for Blends

PR B RS TT KORHA TR B i

Parameters of flowability were tested for the intermediate and final blends (n=3)

THEHSE  HZEHE TR H~F THERSE RSP
S E  MCC McC McC McC McC
ELFHMCR E2FMDC ELFMCR E£FHFMDC
Tk Tk

MRIEA() 46 475 46.4 48.5 46
Hausner Ratio 1.36 1.43 1.46 1.44 1.37
] R4R+e % 26 30 31 30.5 26
Bk i3 2

(cm?10s) 160 128 88 148 155
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}_'TS:)ZIL *}LJ: B‘J%B}E Flowability Test for Blends @ EIE?LVU\YXQ lcfsf

-
R e Ay P B B SR B R - % 5 ™DCHE 7 s e — 51,
2% 75 CREEHEER S} b ISR, SRR ) 1

|/

ELZFHMDCHE 7 %L TMCREL T
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%@HI—Z m%nﬁ Evaluation of Tableting Process > CELLULO i;f

> Y A HLEE 3 9 10rpm, 20rpm, 30rpm.

Tablets collected at 10 rpm, 20 rpm, 30 rpm for compression rate throughout trial respectively

> BENE R A SRR B &, WA E, REREN R RE

Tablet weight, hardness and thickness were determined for tablets manufactured at each compression rate

> SR B IRR % F5DCRL 7 R4 U IIHR b7 h 2 57 /s

Results indicate less variables for DC formulation

B 75 REZERmg) HEERmm)  FEEEZESR (kp)
%% 75™DC 2.54 0.06 0.54
ELFHMCR 353 07 1.01

n=30
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%%‘/ffﬁ?’ 'CI:'; Release Testing with Small Trial & Scale up for Optimal Formuldtion- © “é};

> 30g AR FN1.5kgHNAE 259V HY

Evaluation of final formulations for small trial and scale up also achieved similar drug release.

> 30gHUAE small trial

o 1 OOH‘ Formulation design Scale up for the formulation of 17 7 % polymer ratio (n=6)
100units 309) 159
> 1.5k scaleup .
o 1.5Kkg batch size 2 w0 1/:/{ —e— Scale up (N6, DC)
(5000 /7) Kl »i// ' —«— Smalltrial
o 60 =
o x / P —+— Low limit
0+—F————————————————— “"“>*+°— High limit
20 %
0 T
0 5 10 15
Time (hr)
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-

> i iﬁ%ﬁﬁ%ﬂ%%d\?‘ AR, AT RE 1R = BT 7
I;r‘:;;roved METHOCEL™ CR grade provides robust formulations and release profiles.
> ;ﬁgﬂ:?ﬁlﬁ?oboﬂﬁiﬁf ,» R —IETT R B A
y'[l‘
Dow’s commitments on QbD initiatives will be benefit for pharmaceutical industry
> REFHE RS R 5 37 KIS e %3R8 B inkk
BAT A, BITRE, BIT s F FIE R BEE

The case study provided a good example for water insoluble drug using METHOCEL DC as matrix
material to achieve desirable sustained release behavior. The current formulation is very robust and DC
polymer contributed a lot to good flowability and satisfied release profile.
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