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Effects of the Critical Quality Attribute (CQA) of Hypromellose on the Release of Diclofenac Sodium Sus-

tained-release Tablets in Vitro
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ABSTRACT: OBJECTIVE To investigate the effect of the critical quality attributes of hypromellose (HPMC) on the release profile
of diclofenac sodium sustained-release tablets in vitro. METHODS The characteristics including appearance, particle size, density,
compression and specific surface area of HPMC K15M from three manufacturers (A, B and C) were studied and evaluated comprehen-
sively. The compression data of HPMC K15M were non-linear fitted via the pressure-tensile strength curve method, Kawabe equation
and Hasano equation. Sustained-release tablets were prepared by using diclofenac sodium as the active ingredient with different HPMC
as gel matrix, and the in vitro release behavior of the tablets was determined in order to identify the critical quality attribute of HPMC
that affect the in vitro release profile of diclofenac sodium sustained-release tablets. RESULTS The release rate of diclofenac sodium
sustained-release tablets was correlated with the substitution type of HPMC, viscosity, density and specific surface area, but less affect-
ed by particle sizee. CONCLUSION  Substitution, viscosity, density and specific surface area of HPMC are the CQAs factors influen-
cing the release profile of diclofenac sodium sustained- release tablets.

KEY WORDS: HPMC; critical quality attribute (CQA) ; diclofenac sodium sustained-release tablet; release rate
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2.1 HPMC KI5M 8y & 2 45477 58

2.1.1 SRIEH K3 A4S KIsSM A4 A gh
T T R BOULEE, s i o 15 KV, A SR
72 A TR 200 A PR ILIE 1

Degree of substitution Abbreviation of degree of substitution Methoxy/ % Hydroxypropyloxy/ % Application
1828 A 16.5 -20.0 23.0-32.0 Suspending agent
2208 K 19.0-24.0 4.0-12.0 Slow-release matrix
2906 F 27.0-30.0 4.0-7.5 Thickener
2910 E 27.0 -30.0 7.0-12.0 Adhesives ,Coating materials

manufacturer A

1 R K 45 HPMC KISM 4130 7% 4 45 1 (% 200)
Fig. 1 Appearance of HPMC K15M from A, B and C manufacturers scanned by SEM( x200)
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Tab.2 Particle size distribution of HPMC KI5M from different manufacturers. pm,n=5,x s

Source D10 D50 D90 D[3,2] D[4,3] Range
A 27.7+0.3 77.4 0.9 194.6 £2.5 52.8+0.6 96.1+1.0 43.3+0.6
B 36.5+1.8 97.6 £2.7 195.4 +4.0 70.8 £5.0 108.2 +2.8 37.4 £3.2
C 32.3+0.5 73.4+1.5 165.6 +3.2 56.4+0.9 87.8+1.6 31.4 +0.8
=3 TREAEHKISMEEam 4R, um,n=3x+s
Tab.3 Particle size distribution of K15M with different particle sizes. pm,n=3,x +s
Source D10 D50 D90 D[3,2] D[4,3] Range
Side-L 44.5+1.2 130.7 £1.2 267.7 £4.0 91.3+1.7 145.3 £2.3 54.1+0.9
Side-M 32.0+0.7 78.0+0.7 159.3 £2.3 57.9 1.5 88.1+1.4 30.2+0.3
Side-S 21.1+0.7 52.4+0.7 108.3 £1.5 37.6 £1.0 59.5+1.1 21.8+0.2
= S 3 = R 3R N
B e 345 KISM. 98 85 R S 85 B I
B manufacturer B LA [ 325 =] b
061 RS B> C > A B4R MR Sh I i B B8 br . —, [

(&}

O Bulk density Tap density BET
B2 WHEEE(g om )M EER (' - 57" )IF
M. n=3,x%s

Fig.2  Evaluation of powder density (g + em ™) fluidity and
specific surface area (m* + g™') . n=3,%x*s
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Tab.4 Comparison of the characteristics of KISM from A, B

and C manufacturers

Performance A B C
Appearance Fragmentation Mass Mass
Particle size Middle Large Small
Bulk density Small Large Middle
Tap density Small Large Middle
Degree of compression Large Small Middle
Specific surface area Large Small Middle
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Tab. 6 Kawabe equation of HPMC K15M from different manu-

factures
Source Kawabe equation 2 a 1/b
A P/C=1.508 3P +0.768 7 0.9999 0.663 0 0.509 6
B P/C=1.941 5P +2.117 3 0.9995 0.5151 1.090 5
C P/C=1.814 0P +1.966 3 0.9999 0.5513 1.0840

&7 ABAMmC3AT Kb KISM A B RNGER

Tab.5  The tensile strength pressure regression equation of Tab.7 Hasano equation of HPMC K15M from different manu-
K15M from different manufactures factures
Source Pressure-tensile strength curve 2 k Source Hasano equation 2 k
A T7=0.0255P-0.016 5 0.999 4 0.0255 A In(p;-p,) = —0.642 50 -0.628 4  0.828 0 0.642 5
B 7=0.009 4P —0.017 8 0.997 3 0. 009 4 B In(pr-py) = —0.591 20 -0.947 4 0,805 2 0.591 2
C T=0.011 4P -0.019 4 0.998 6 0.011 4 C In(pg-p,) = —0.624 60 -0.878 5  0.881 3 0.624 6
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100+

80+

60+
—&—Batch |
—e— Batch 2
—a— Batch 3

40

Accumulative release/%

204

T T T T T 1
0 4 8 12 16 20 24
t/h

B3 F—#KISM & &3 N AFBRNEEFWERE
%. n=12,x x5
Fig.3 Release curves of diclofenac sodium sustained release

tablets prepared with same batch of KISM. n=12,x £

F8 R KISM & &3 MR AFRMNEE R Bl &
LEF
Tab.8 [, Factor of release curves of diclofenac sodium sus-

tained release tablets prepared with the same batch of KISM

Batch f2 Results
1 and 2 80. 89 Similar
I and 3 92.78 Similar
2 and 3 79. 56 Similar
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o 4 8 12 16 20 24
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Fig. 4 Release curves of sustained-release tablets prepared with

K15M in different particle sizes. n=6,x +s
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t/h
5 T RE#AK KISM &8 Z B Bikd & n=6x%s
Fig. 5 Release curves of sustained-release tablets prepared with

K15M of different batches. n=6,x s
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Fig. 6 Release curves of sustained-release tablets prepared with
HPMC of different viscosity. n=6,x =5
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Fig. 7 Release curves of sustained-release tablets prepared with

HPMC in different degrees of substitution. n=6,x +s
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Fig. 8 Release curves of sustained-release tablets prepared with

KI15M from different manufacturers. n=6,x s

- 388 -

Chin Pharm J, 2019 March, Vol. 54 No.5

TRh I, E T2 R A R E AN R S AR R T
5 T R E 2 TR 2 56 e 70 A9 R TS0 B8 7= A S i, T A
HPMC KI5M 1% £ b 36 1 B 5 S0 2T FR A 2%
T8 AR S MR TR S 1 S e o S 7k o

CAER N AR TR W NS = R o'
K15M 550RL ] (1 45 4 07 850, AT KISM X 24
Wy V1% G 86 A D 5, 0 24 0 AR PR e DB e 2 v R
W Ok . 3 AT F KISM [l 85 B8 Al H 4 i FUIE A1

SOA TR N, LR AR K, BB A AL
FEHIZIPREI B | % B f Kk, bR T A e/,
X 2% BRI AE /N C T &K1 KIS M 1
BINFEARARAE T A F1 B Z 18], t BE % A b i 24
Yy 2% 1% B, U6 B HPMC K15M (1) % Ji F1 L 2 1
FRUR 5 BUEE 2F TR 4 92 8 A 0 e T30 O 11 O
g, LA AT REAE B A1 C )& KISM (1%
JEER H R T RRE 2 AR — I FE LB TR
K15M #1353k A I FEAE , e i 25 9 9% 18 B i
(R AN B 2, 3 1l S B R R 2 D i i 2
TATE— LR T o
3.2 KISM &R 2 4647

S HIWTE KISM f Bl 2 Pk, B AT e i i —diak
S i 6 FE AT Jr FE X KISM ) Al e
PE RSP SRR AT AR AT, ot R B, T A
J7RM KISM fieht, ko C T, Bk B 5 i sl
MBI KISM sl , O C T IR A T
A A TR KISM by, ke C T, FRjoe
B ZEAVEHAN A TS KISM (9 bt Lo
CI L, FRZEB]
3.3 HPMC WX # R ERMEM N AF RN EE
3 SR

HPMC il % I WSS TR R B R IEE 5 |
W @, B R s A B S ), b
JEE R B 3 T AR o o R A R AR R /N, T
I, HPMC IR TS | 85 B %% B R0 L 3R T O U
IS RN e (R R A 5], IO kg S S I SR A
MRLAR R AN K

4 % it
ARSLH X HPMC KISM (S REVESE Rt IR A
W5, I LS WU ST IR B 2B R O PR SRR A T Dy ik
17 TAHSCHERESE , QBT AT ST T HPMC f 5C B ot
R PEXT USRS IR BN 2 T BETRUE (R B2, D ARk
VR0 A= E it R p bR i AN A TR AR ST G v
JrA —E R T8
TR 2%k 2019 43 J155 54 B8 S




REFERENCES

(1]

[2]

ZHANG W. Medicinal excipients hypromellose HPMC applica-
tions[ J]. Chin Pharm J( HpE2j224K) ,2002,37(2) :93.
SHEN L L. Hypromellose in the application of pharmaceutical
preparations and research [ J]. Chin J Pharm ( /1 [E 25 ) ,
2007,16(12) :64-64.

WANG M,WU W C,WANG C M, et al. Different manufacturers
hypromellose functional indicators of the study[ J]. J Guangdong
Coll Pharm (]~ R 2 Be2#Bi) ,2015,31(6) :705-708.
HUANG Z Y, MENG C,LIS Z, et al. Comparative study on the
relative properties of domestic and imported hypromellose as slow
release scaffolds[ J]. Drug Eval Res( 2% EMi5E) ,2016,39
(2):237-241.

JIANG J Z. Particle size distribution width representation method
[J]. Filtration and Separation (i3 J€ 5515 ) ,2006,16 (1) .
21-23.

LIAO Z,ZHANG N,ZHAO G, et al. Multivariate analysis ap-
proach for correlations between material properties and tablet ten-
sile strength of microcrystalline cellulose[ J]. Pharmazie,2012,
67(9) :774-779.

DU Y,FENG Y,XU D S, et al. Advances in research on the

properties of drug powder compression and binding[ J]. China

Tz

k52019 43 JJHE 54 B4 5 )

[11]

[12]

[13]

Mod Appl Pharm( f E B 52 ) ,2012,29(1) :24-30.
CUIL F D,LONG X Y,LV W L, et al. Pharmaceutics( 2557 )
[M]. 7th ed
2011 :98.
SUNY P,LIU H L,LIANG S, et al. The research progress of
powder compressibility in tablets[ J]. Chin J Pharm: Online Ed
(P AAERZ R , 2013,11(2) :27-34.

CHEN S J,ZHU J B, QI X L. Evaluation of the powder properties
of powder direct press tablets commonly used excipients|[J].
Chin J Pharm ( P E BE 25 T 44 &) ,2013,44 (10) : 1010-
1013.

CUIF D, LONGX Y, LV W L, et al. Pharmaceutics( Z§57|2#)
[M]. 7th ed. Beijing: People’s Medical Publishing House,
2011 .100-101.

YANG J R, LI J, ZHU Y. Self-made diclofenac sodium sustained

release tablets and its in vitro release consistent with the original

Beijing: People’ s Medical Publishing House,

drug ritadol sustained-release tablets[ J]. Shanghai Pharm( |
[E2%) ,2017,38(5) ;11-14.
ZHANG C Y,LIU J Q, WANG H G. Preparation of diclofenac
sodium sustained release tablets and in vitro release[ J|. Chin J
New Drugs( W [E T 254%3%) ,2005,14 (5) :391-393.

(ki H 191:2018-08-06)

- 389 -

Chin Pharm J, 2019 March, Vol. 54 No.5



