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Abstract: The quality difference of pharmaceutical excipients from different sources affects the molding
properties of the powder, resulting in changes in the properties of the final product. In this study, the critical quality
attributes of hydroxypropyl methylcellulose (HPMC) with different specifications from two manufacturers
(manufacturer A and manufacturer B) were characterized including particle size, physical morphology, viscosity

and powder physical quality attributes. Aminophylline, diclofenac sodium, and metformin hydrochloride were
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utilized as model drugs with different solubility to prepare sustained-release tablets, and the effect of HPMC from
different sources on drug release of sustained-release tablets in vitro was investigated. The results showed that
HPMC with the same viscosity specification from different sources had outstanding differences in the
physicochemical properties (including particle size, physical morphology, viscosity, dimension, compressibility and
powder flow), which could change the hardness and friability of the sustained-release tablets. The differences in the
physicochemical properties of HPMC had different effects on the dissolution of different sustained-release tablets
in vitro. It had no significant effect on the release of easily soluble aminophylline and metformin hydrochloride, but
had a greater impact on the release of poorly soluble diclofenac sodium. Compared with manufacturer A, the
sustained-release effect of matrix tablets prepared by HPMC from manufacturer B was more excellent. The results
of this study will provide a theoretical reference on selecting the appropriate excipients for formulation design.

Key words: excipient; hydroxypropyl methylcellulose; source difference; critical quality attribute; solid
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Table 1 Limit values and standardized conversion of the physical quality indexes. v: The experimental values of the 12 secondary parameters
measured
Incidence Parameter Symbol Unit Limit value Factor applied to v Radius (r)
Dimension Bulk density Da g'mL” 0-1 10v 0-10
Tapped density Dc g'mL’ 0-1 10v 0-10
Compressibility Interparticle porosity le - 0-1.2 10v/1.2 0-10
Carr index c % 0-50 v/5 0-10
Cohesion index Ied N 0-200 v/20 0-10
Powder flow Hausner ratio IH - 3-1 (30- 10v)/2 0-10
Angle of repose a ° 50-0 10- (v/5) 0-10
Flowability t" s 20-0 10- (v/2) 0-10
Stability Loss on drying %HR % 10-0 10- v 0-10
Hygroscopicity %H % 20-0 10- (v/2) 0-10
Lubricity Particles < 50 pm %Pf % 50-0 10- (v/5) 0-10
Homogeneity index 16 - 0-0.02 500v 0-10
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Table 2 Particle size data sheet of hydroxypropyl methylcellulose (HPMC) samples from different manufacturers. A-K4M, A-K15M,
A-K100M: Three batches of HPMC with different viscosity grades from manufacturer A; B-K4M, B-K4MCR, B-K15M, B-K15MCR,
B-K100MCR: Five batches of HPMC with different viscosity grades from manufacturer B; K4M, K15M, K100M: The viscosity grades of

HPMC are 4 000, 15 000, and 100 000 mPa-s, respectively; d,, d,

d,,: The cumulative particle size distribution of the sample reaches 10%,

50%, 90%, respectively; Span: Size distribution width; SSA: Specific surface area. n=3,x + s

Sample d,,/um d,,/um d,,/um Span SSA/m* kg™
A-K4aM 43.55+3.72 93.15+0.12 179.00 +4.90 1.31+£0.22 65.09 £7.15
B-K4M 29.55+0.45 83.85+0.53 182.00 £ 1.63 1.55+0.38 86.91 £0.68
B-K4MCR 27.15+0.29 82.75 £0.94 178.50 £ 0.41 1.55+0.39 95.21 £0.31
A-K15M 36.40 +£0.73 97.10 £0.24 187.00 + 0.82 1.37+0.26 71.20 £2.08
B-K15M 32.35+0.29 104.50 +2.04 236.17 £21.53 1.77+0.45 72.95 £0.88
B-K15MCR 29.65+0.20 84.55+£1.76 203.00 £4.90 1.71 £0.49 84.15+£1.16
A-K100M 42.60 +1.88 99.85+3.39 186.00 +4.900 1.27+£0.23 66.51 £2.20
B-K100MCR 27.00 +0.33 77.60£1.14 188.00 +2.45 1.72 £ 0.50 96.40 £ 0.57
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Scanning electron microscopy images of HPMC samples under the 200x magnification
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Figure 2 The physical fingerprint of HPMC samples
Table 3 Mean value of primary indicators for HPMC physical fingerprint. n =3, x £
Sample Dimension Compressibility Powder flow Stability Lubricity
A-K4M 5.00+0.01 6.07 £0.04 5.02+£0.15 5.09+0.04 5.51+£0.52
B-K4M 3.86+0.01 9.25+0.07 2.50+0.98 532+0.13 346+0.13
B-K4MCR 3.97+0.02 9.15+0.04 3.59 +£0.65 5.59+0.14 3.36 £0.10
A-K15M 5.09 +£0.04 5.60 £ 0.04 5.31+£0.15 5.72+£0.35 4.71 £0.07
B-K15M 4.01 £0.07 9.31+0.13 2.50+1.34 5.91+0.20 3.97+0.13
B-K15MCR 3.87+0.01 9.08 +0.04 2.61 £0.51 5.49 +0.27 3.29+0.10
A-K100M 5.21+0.02 5.71 £0.07 542+0.12 5.92+0.19 5.21+0.34
B-K100MCR 3.69 £ 0.04 9.27 £ 0.40 2.47+0.24 5.87+0.15 2.83+£0.12

Table 4 The viscosity of HPMC for different samples. n=3,x £s

Sample Viscosity/mPa-s
A-K4M 3286.67 +28.28
B-K4M 3133.33+4.71
B-K4MCR 3896.667 +37.71
A-KI15M 12 600.78 +235.70
B-K15M 13 466.67 + 141.42
B-K15MCR 15433.334 £47.14
A-K100M 71 800.33 + 471
B-K100MCR 77 500.15 + 989.95

PR LI K T R I 8 82 S T 1S K, K A A Gy kN
ANz 12 B 1 2, 29 R TR 18
2 ERRE4EMERE

It HPMC ] % 1) 2% B v Tl 2 01 i A 52 45 SR DL
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K, Jo O = A I K100M, AN [A] ) 5% 2 (8] (1) i i 22

SR 2 % . [ SRR L AT K B HPMC il #5311
FiFURE LI KT R A FURE L, X A5 AR R R
AR 2R R 5C, JEEARBL Dy R HOH R (1R T
T34 A R T 5 RHSURL ) B i A0 IR 1R F, AR T
Fr 7R R S R kL B S U FIBU 95
BoK.

Table 5 The hardness and friability of the sustained-release

+ A
@a,

tablets prepared by different HPMC samples. n =20, x £ s

Drug HPMC sample Hardness/N  Friability/%
Aminophylline A-K4M 63.67 +3.97 0.09
B-K4M 76.33 +£2.98 0.16
B-K4MCR 88.34+5.21 0.14
Diclofenac sodium A-K15M 73.47+3.21 0.64
B-K15M 104.13 £5.57 0.86
B-K15MCR  111.14 £4.98 0.92
Metformin hydrochloride A-K100M 63.45+3.44 0.71
B-K100MCR 165.15+3.73 0.94
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Figure 3 The cumulative release curves of the sustained-release
tablets prepared by different HPMC samples. a: Aminophylline,
pH 1.2 buffer; b: Diclofenac sodium, pH 6.8 buffer; c: Metformin

hydrochloride, aqueous solution. n = 6,x £+ s

Table 6 The f, factor of release curves of diclofenac sodium
sustained-release tablets prepared by HPMC K15M

Reference sample Test sample £, Result
A-K15M B-K15M 33.90 Not similar
A-K15M B-K15MCR 35.83 Not similar
B-K15M B-K15MCR 74.98 Similar

Wig

H #i, HPMC 4 4 il i 7 A 2, | 4h P&
Dow Chemical fll H 4% Shin-Etsu Chemical A%, B A
DL 0L ARt T5T 0 i B A L AR Rk AR, T A
6] )RR B A SR B & A T2, IR, AR X
A2 7 SR B HPMC 75 FL ) 384k 2 P o 2 il 57 B2 A 1
WA F] o 78 22 458 ] 1) S35 v, 24 b o T T
HPMC Jig &S HAE 1 &6 58 A S R AR 1Y
R 3N BRI BT, T L2 s H Y o R 4 o S e

K, JevZ 4 T AE A e A 3 T P A0 7 i 1 22 B, BT DA
% 25 bR UE A1 BEAL P 5T 4 H T HPMC Jig & 458 ) )% 2%
R BT AR, VF 2 R R B T A iR
bR vEAlk B 4677 B 22 R JE AN 3 E T HPMC K
B & JE P Deng SR 3 B4 43 B 0 AS [R] SR R
HPMC HIRLAE LBl P B RE 431 B 43 A0 R AR BE L
NIHRE AN SCFRFR AT TR, S5 REBHATE] K E
S R At 18] 22 5 Gong SEPVRIE 5 3% W [A] — 26 B MRS BlOAS
[F]SRJE (1) HPMC BP0 22 S 80K, 6 Jia 2l 45 7 70 1)
VA b % MR K S5 P S5 30 52 R Deeviak S5 2 B ED
A5 A b AS [) SR A 72 1 HPMC 5B A W07 5 25 SV,
EAEYEAL 2 1 T A B35 22 e, DRI LG 2 s e o) 7
T o A SEBG B FE 3R B, A [A] SR JE HPMC B RLAE
YIEETE A UL O AR BN AT et 35— PR S5 Ok i =
J& VEATAE — & 1 22 5, 17 HLAS [R) < 48 1 J52 1Y) HPMC
() — o 7K g s 28 2 7 AR AN TR R R 4 38R, mT
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