Drug Development and Industrial Pharmacy Downloaded from informahealthcare.com by Biblioteca Alberto Malliani on 01/20/12

For personal use only.

DRUG DEVELOPMENT AND INDUSTRIAL PIARMACY, 6(3), 279-289 (1980)

FURTHER STUDIES OF THE PUTENTIAL

or

RECORDING PUWDER FLOW METERS

E. M. Rudnic, R. Chilamkurti and C. T. Rhewles
Department of Pharmacy, University of Rhode
[sland, Kingston, R. 1. 02881

INTRODUCT LON

Councerned with the importance of ¢ lqu factors on pharmaceuti-
cal systems, Jordan and Rhodes (1) discussed the ohvious potential
utility of recording powder flowmeters (R.P.F.'s). They referred
to a number of papers of importance in this arca, and prescnted
experimental data demoastrating the utflicy of such devices In
the pharmaceutical field.

As an extension of this recgntly reported study (1), the
authors have further investigated the potential use of recording
powder flow meters fur the evaluation of pharmaccutical formula~
tions. In this study, the flow propertics of two grades of AVICEL
(microcrystaline cellulosc) and two grades of EMCOCEL (alpha
cellulose, dicalcium phosphate dihydrate) have been evaluated.
Also the effect of lubricant, disintegrant and drug on flow rates
have been evaluated. Furthermore, the authors present concepts
relevant to the interpretaction of recording powder fluwmecter

results.

279

Copytight © 1980 by Maicel Dekker, fnc.

RIGHTS

i,



Drug Development and Industrial Pharmacy Downloaded from informahealthcare.com by Biblioteca Alberto Malliani on 01/20/12

For personal use only.
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EXPER{MENTAL

The recording powder flowseter (R.P.F.) was sel up as
follows:

A stainless stecl powder hupper taken from a tablet pl'essl
was suspended over am unalogue hulancoz by uwsing ring stauds.
‘This helght rumsing constant throughout the study. A glass scop=
place I8 used tu secure the openiuy of the hopper/fuanel, The
output of the balunce s electrically cunveyed to a suitable
strip—chart recurder;‘. The recocder is calibrated such that 1
Kilogram uf waight on a tared, aluminum pan will cause a pen
duflection of 100 units (the encirs scale). The | Kilogram of
puwdur to bu studied js placed in the powder hopper. This
weight is kept constaat throughout the study. The chart speud
ls also kept coustant throughout the study (20 cm./min.). As
the stop-place ls remuved, the falling weight causes the pen
to move, cresting 4 "flowgram™ characterizing the system’s flow.

This process is thea repeated three times. The flowgrams
are Cthen auulyzed for linearity (based on leaswt squared cocrela-
tioa coefficiunt; rz) and mass flow (6 @./seac.) and the three
valuus are averaged.

ls chis study, two different grades or particle size rangus
of 4 commerclally avallable micrucrystalline callulose products,
(Avicel PH l()ll'. Avicel PH 1024. along with two experimencal grades
of an alpha celluluse/dicalcimm phosphute dihydrate mixture
/__E—-cucul "¥ind'), Emcocel “Coatsc"js ) were first evaluated for

their matrix flow characteristics aloné. Then Magnesium Stuarata
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(a poor glidant) was gradually added in concentrations of 0.5% w/w,
1Z w/w, and 2Z w/w. Here, as In all mixings, the procedure re-
mained constant. A stainless-steel, twin shell blender6 was used
for a time of 5 minutes. The time and speed of the mixer remained
constant. The quantity mixed for each run also remained constant
at 1 Kilogram. The flow characteristics of these systems was also
evaluated. Sodium Starch Glycolau7 was added to each motrix in a,
concentration of 4X w/w in addition to 0.52 w/w Magnesium Stearate.
The system's flow was then analyzed. Flnally 30T w/w Aspi.tins;

42 w/w Sodium Starch Glycolate and 0.5Z Magnesimm Stearate was
added to each matrix, evaluatud for flow and then tabletted usiug
a rotary press9. Tablets were then evaluated for weight and hard-

RESUL.TS AND DISCUSSION
Fig. la, b and c show three replicate powder flow tests for

a tablet matrix; they are clearly virtually ldentical. In all
cases, the flow data reported in this paper was similarly reprodu-
cable. 1In Fig. ! the Flowgram is obviously llnear but Fig. 2a, b
and ¢ shows the results for a more complex system. The [lowgram is
obviously non-linear. For a (lowgram such as that shown in Fig. |,
it is quite possible to characterize the powder flow by determining
the slope of the curve, i.e., the mass flow per unit time. However,
for those of the type shuwn in Fig. 2, we must devise some method
of quantifying and digitallizing the variation in flow rate. We
propose that it may be appropriate to characterize the degree of
linearity by use of a FLOW LINEARITY term, FL.

FL = (rz- 0.8) x 100

where r2 is the correlation coefficient derived frum ten points.
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Figs. la, Ib, lc- Three Replicats: Flowgraph Tracings
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8
[~
3
-—ThE
Figs. 2a, 2b, 2c~- Three Repllcate Flowgraph Tracings
Run g/sec Linearity
A 18.5 13.6
B 19.13 12.4
Cc 20.0 8.8
Avg. 19.3 11.¢
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Thus Fl. has a ronge of zuro to twenty (with wegative values
buing possible tur extrumely non-1luear tlow); tweuty represents
pecfectly lincar fluw whereus zerv indicates a substuncial wmodifi-
catiua in tlow rate, AL presunt we caanot definitively itdentify
all the causes of nun-linear €low; rat holing, bridging aud flow
bud welght dependent flow are some factors which muy be [nvolved.
Obviously the idecal puwder syscem will have both a high nuss flow
rate and 4 tlow llneurity value approaching twency.

Table | records the sasa flow and flow linearity data for
two AVICEL and twu EMCOCEL tablet wmatrices. The course particle
grudus of AVICEL and EMCUCEL, show much becter wass fluw and flow
lincacity than the finer grades. Also both the EMCOCEL pruducts
Flow better than the AVICEL's.

Figs. Ja and b show the effect of the addition of magnesium
stearate tu Lhe flow of the four mutrices. For all systems, addl-
tlon of X magnusium stearace uignificuncly reduces both mags
flow and Flow llucaricty. The EMCOCEL pcoducts, however, appear to
be relutively more resistant to the adverse flow affecta of the
magies lum stearate than cthe AVICEL's.

Tuble {{ characterizes the flow of the four matricas con-
taining 0,52 mayacsium stearate and 41 EXPLOTAB (sodium starch gly-
colate). The wmass flow and flow linearity of the two AVICEL pro-
ducts are significuntly ruduced; the EMCOCEL products were less
attected. Tuable [1{ shuws the flow daca for systems coataining 30X
acetylsalicylic acld. Again che EMCOCEL products show the better
Llow propertica.

The aspirin formulations were tablutted and evaluatad by a
variuty of stundard tests. Table IV shows the average cablelL welight
and relacive standard deviactlon of weight calculacted from twenty
tabluts for wach formulation. The two EMCOCEL products gave the
tablecs siguificantly higher tablec weights than the AVICEL tablets.
¥or all formulations, the weight variations, as indicacted by the
relative stundard deviation of weight, are comparable. Table V
shows the hacrduess Jata; the EMCOCEL products guve significantly
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TABLE 1
MATRICES ALONE

MASS FlLOM LINEAR{TY
(LM/SEC) (r2 - 0.8) x 100
AVICEL Pl-101 46 16.5
EMCOCEL, "FINE"* 70 19,2
AVICEL Pii= 102 16 18.9
EMCOCEL "COARSE™* 167 19.0
*Experinntal Grade
TABLE 1!

MATRICES WITH Q.52 MAUNESIUM STEARATE AND 4% EXI'LOTASB

MASS FLOW LINEARITY
(CM/SEC) (r2 - 0.8) x 100
AVICEL PH-101 29 TR T
EMCOCEL “FINE"* 60 18.9
AVICEL PU-102 32 14,4
EMCUCEL "CDARSE"* 125 19.0
TABLE (11
MATRICES WITH 0.5% MAGNESIUM 82 EXPLUTAB AND
VL ASA
MASS FLOW LINEARITY
(¢1/SEC) (r2 - 0.8) x 100
AVICEL pm-101 25 ) 17.7
EMCOCEL “FINE"* 45 18.6
AVICEL P-202 28 17.8
EMCUCEL “COARSE"* 63 19.0
*Experimental Grade
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TABLE IV
TASLET! WELLUT

MEAN WEIGHT (MG.)2  R. 5. D.2
AVICEL Pu-i01} 325 1.7
EMCOCEL (FINE)™ 422 1.8
AVICEL PH-102 336 1.4
EMCUCEL (CDARSE)* 513 1.1

*Expur imuntal Grade
1302 ASA, 4% EXPLOTAB, 0.5% MG. STEARATE (w/w)

2, « 20
TABLE V
TABLET! HARUNESS
MEAN- HARDNESS (kG)2»3 B. S. D.2
AVICEL Pu-l01° 2.7 19.2
L]
EMCOCEL. (FINK) 3.6 131
AVICEL PH-102 3.2 12.3
EMCOCEL (COARSE)" 5.1 10.8

]

Expuerimental Grade

L0z ASA, 4% EXPLOTAB, 0.5% MC. STEARATE (w/w)
2

n s 20

Jtr\uka

bacdar tublety thun the AVICEL products. It is noteworthy thac
all fuvur formulations werw compressed on the sume press under

{dentical conditions.

CUNCLUSIONS
The Jata presented in this paper indicaces that the two
experimental EMCUCEL products have better flow properties than the
comparable AVICEL's. Also when compacted under idencical prass
setcings, the EMCOCEL’y give harder tablets. 1In this preliwminary

study, no actempt was sude to really stress cthe tablec macrices
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by operating at high press speeds or by incorporating high percen-
tages of active ingredient. It is felt that such tests are neces-
sary before the full utility of recording powder flow data can be
evaluated. It will also be useful to explore the effect of hopper
design and hoppeér fill levels on powder flow.
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