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FURTHER STUDIES OF- T I E  YVf):N'WAL 

OF 

RECORDTNC POWER PluU HEPEKS 

- 
-------- 

E. H. Riidnic, R. Chtlamkiirti and C. t. Rlirklca 

Department of Pharmacy, Unlvc r s l ty  of Htwdc 

I s land ,  Kingston. K. 1. 02881 

Concerned wi th  t lw Importance of flw factors UII pharu,i*aiitl- 

cal  systems, Jordnn and Khodus (I) J l scueucd  tltc ohvlmin putcwt io l  

u t i l l t y  of recordlng pavtlvr I'loHeters (R.P.P.'u). They r c ru r red  

to u number of papers af i q m r t a n c e  I n  tlils oren, and prrscwtd  

axper tmenta l  d a t a  d e m a s t m t l n y  t h e  u t i l i t y  of  siicli devices  I n  

t h e  p h a r u c t t i t i c a ~  f h l d .  
As an extens ion  oi t h l s  r t c g n t l y  repor ted  uttidy ( I ) ,  t h e  

a u t h o r s  have f u r t h e r  i nves t lga t ed  t h e  p o t e n t i a l  w e  of recording 
powder f low meters fur the ava luot lon  of p l i n ~ c o i t i c r l  formtila- 

tion8. 

( r l c r o c r y s t a l l n e  c e l l u l o s c )  ond tvo grades of EHCM:EI. (a lpha  

eel l u l o s c ,  d l c a l c i t a  phosphate dJliydrate) hove been rvoltiated. 

A l s o  the cffect of l ub r i can t .  d l s i n t u g r o n t  and drtig on flow rates 

have been uvaliioted. F u r t l i e r o r e .  tlir au tho r s  present ccnicepts 

r e l evan t  to  t h e  l n t e r p r e t a t  Ion uf recordlng pcrurlcr flowtncter 

r c s u l  ts. 

I n  this s t u d y ,  the fluu p r o p e r t i e s  of two grades of A V l C E L  
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280 BUDHIC, C I I I W R T I ,  AND #UOOES 

I S I ( P E I L I ~ A I .  

'tlw resurdluy puuJer flowmsm? ( H . P . P . )  YYY u e t  up YY 

Follwu: 

w u  wrspoded  over an ilnulollw balancu2 by u l n a  ria8 scuirda. 
'rlrlu Ir*Ayl~t rurulua comturr t  throuylrutrt thu vtudy. A  law s t o p  

p l a t e  lu used t u  secu re  tlm upeuluy o f  thu Iropyw/fuaaal. Tho 

output  of C l r r  bvloucu la e l e c r r l c u l l y  convltyed to  a euicible 

u c r i p c t r u r t  recurder . Thu racurckir is c v l i b r a t u d  such tliac 1 

Kliuyram of uuiglic ON a cared. aluriirum par w i l l  c a w  a pcrn 
Jrfluctiocr uf 1 0 0  uultu (tha e n t l r u  uca la) .  Tlre I Kllogru o f  

p d a r  to  bu s t u d i e d  1s placed  lo the p w d r r  hopper. T h i s  

weight 1s kuyt Coa8tuqt thcouuhout tbe study. The c h a r t  a p e d  

Iu also kept coua tan t  throughout chu vtudy (20 cm./mln.). As 

i 
A r t a l u l u u a  utacrl powder lwpper taken from a c a b l r c  preso  

3 

the atop-plutu l r  

EO move, c r e u t l u y  

Thiu procesu 

are t b r n  ouulyred 
clua caa f f Ic l u n t  ; 

r ewved ,  the f a l l i n g  w l g h c  cauaes  the pen 

1 "fhUyt8B" c i u r i c t r r i r i o g  t h a  SystQP's f h w ,  

1s tlruo repeared t h r e e  time. T11o flougrsma 

f u r  l i n u a r i t y  (baoed oa leaat squared cur re la -  

r 1 Po4 maaa flow (6 M./Mc.) and thr t h r e e  2 

vuluuu are n v c r u g d .  

lu chin s tudy ,  two d i f f e r v a t  gradus or p a r t i c l e  sizu rongua 
uC il c m r c l v l l y  avalLablv ricrucryrtvlllau c e l l u l o s r  products ,  

(Avlsel  PI1 1(114,  Avlcel Ptl IOZ4, a long  ultlr two e x p e r i w n c a l  grades 

oC M nlpha c t r l l u l o a e / d i c a l c i t r  p h p l r u t l t  diirydrstu mixture 

&uui  " Y i n J ' ) ,  bcocel " C o Y r ~ d ~ ~  ) Lure f l r u t  evo luc lad  f o r  

t h e l r  u t r l x  f l o u  c f re roccer l s t lcu  0 1 0 ~ .  

'Stokes W e 1  P 
ZSor tu r ius  

 our, Slriyle ~hrrnaul -1 
4~~ Carporotiun 
5HJuurd kfu iu l l  co., tac. 

Then Hogacuiu S t u a r a t a  - 
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RECORDING POWDER FLav METERS 281 

(a poor gl Idant) was gradual ly  added In 'cuncetiLriit1uitu of 0.5% v/u. 

I %  v/v, and 2% v/w. Here, as Ln a l l  r l x inga ,  the procedure ce- 

u l n e d  conatant.  A s t s in l eau - s t ee l .  t u t n  sIwl1 blender was itsed 

for 8 time of 5 r lnu tea .  

coostant. The quan t i ty  r lxed  for each run also rerolned cons tan t  

at  I Kilogram 
evaluatttd. S o d l u  Starch  CIycolute7 was added to each a n t r i x  i n  a.  

concent ra t ion  of 4% v/v i n  add l t lon  to  0.5% v/u tla~nosttsa Steorotu.  
8 The system's flow w a s  then analyzed. 

4% u / w  Soditm St8rch  Glycolate and 0.52 Nngneerltu Steu ro te  uua 
addvd t o  each matrix. evaluatc?d fu r  flow and ttwi t n b l e t t e d  ttsltig 

il rotary p res s  . 

6 

The time and speed of tlte a l x e r  r e u i n e d  

The €low c h a r a c t e r i s t i c s  of these sya teu  uae also 

Flnul ly  30% w/v Aspirln ; 

9 Tab le t s  yore c len  evalitated Cur weight and iiarcl- 

Ilea.. 

RESULTS AND DISCUSSS 
Pig. la. b and c show t h r e e  r e p l l c a t c  p d e r  flw tests for 

a t a b l e t  matrix: t h y  are clearly v l r t u n l l y  Ldentical. In a l l  

caaes, the  flow d a t a  reported fn  ttila puprr  vna olallarly rrprudu- 

cable.  In  Fig. 1 tlw flovgraa 1s nhvlounly l l neu r  but F i N .  2u, b 

and c sliavu the r e s u l t s  for o mre complex ayntem. 'pttc floogroa is 
obvlo i~a ly  non-linear. For a f i c q r a a  aitcb iks lbn t  stitwn l i t  Fig. 1, 

I t  i e  q u l t e  poss ib l e  t o  chnracterkzu tlw pwtlrr flcw by drlermli i lng 

the s lope  of t h e  curve, h.. tlw aass t'lw per i t r i f t  ti-. Ilou~ver, 

for those  of the  type sltuwn i n  Fig. 2 ,  we mint h v l a e  somu? I K ' L I I U ~  

of quan t i fy ing  and d i g l t a l l r l n g  tlw va r lo t lnn  ln  f l a w  r a l c .  W e  

propose t h s t  it M Y  be apprupr l a t e  to c h a r a c t e r i z e  the  d c g r w  of 

l i n e a r i t y  by use of a FLOW I.INEARITY tern. FL. 
FL - (r2 - 0 .8 )  x IOU 

2 where r is t he  c o r r e l a t i o n  coe f f i c l e t i t  derlvod f r o m  ten i i o i i t t s .  

6 

7Explutab, Edward Hendell Co., Inc. 
Pacteraan-Kelley Co. 

'Ruger Glwalcal Co. 

'Colton k d c l  216 

''Erwka 
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Ylys. la, lb ,  l z -  llrrre Raplicub: Flwgrapti T r x i u g s  

Ilun Linearicy 

A 196 19.5 

0 196 18.3 

C I96 18.6 

Avg. I96 18.d 
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RECORDING PowoER FLOW W E X S  283 

Figs. 2a, 2b, 2c- Three Rep1 lcate Flowgraph Tracings 

- Run gfeec 1.1neartty 

A 18.5 1'1.6 

B 19.3 12.0 

C 20.0 R .8 

Avg . 19.3 11.6 
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286 RUUNIC, CliKU)IYURTI, AND RUODES 

TIIUS PI. Iws il ranye of zero to  twenty (vlth i i e ~ o t l v e  v u ~ u o s  

briloy po*rlblc fur a x t r u m l y  non-llueur f l a w ) ;  twruty  represents 

prrfuccly Iluuur f luu u l i u r e u  zero lnd lcocun a rrtbrrtmrt1ul wdlfl- 

cotfun i i  I ~ O V  rate. A t  prararic we cannoc J r ? f i u i t i v e l y  idc.oLlfy 

a l l  CIW cil~~blc's o i  nw-llnear flw; rat b l i n s ,  b r l d y l n a  aud flow 
k J  wi& d u p e d m c  flow a r u  soam f a c t o r s  which may ba Involved.  

Obvioclsly tliu Ideal povder s y s c r r  wlll lurvu buch a Iilylr UILSS flow 

rat= and L t ~ w r  l i n v u r t c y  h l u u  approoclilnll twenty. 

Tablr \ rrcordv tire aams flov a d  f l w  \lrraaricy d a t a  for 

c w u  AVICYI. dad t w o  EHCOCKL t a b l e t  ucr1c.u. The course p i r r t l c l u  

gradus oC r\VICU. atid WCWPL slrar U I C ~  better uasv fluu and flow 
l l n u a r l t y  t l ~ a u  clte fluur grades. Also both  t h e  W O C E I .  p r o d u c t s  

f l w  b e t t e r  t h u  clra AVICEl.'r. 

Y l ~ s .  Ja aud b rhw the uffect o€ tlru addltlon of aurgnrsium 

ucnaracc t o  Llrr tlou of the four r u c r i c u s .  For a l l  r y s t e ~ ~ .  addl-  

t lon  UC 2% ojyciurium s t e a r u c e  rlynlflcuncly raducua both  maso 

f l o w  and klou I l w a r I c y .  The productu. howevar, a p p e a r  CB 

br r a l v t l v r l y  w r a  ramlstant t o  the o d v e r u  f l a w  a f f e c t s  o f  the 

u ~ r w s i u m  stearatu t iwn thu AVVICEL'S. 

T a b l e  I 1  c l r o r a c c u r l t e r  t k  flow of the f o u r  matrices cow 
talnl lcy 0 

c o l a t e ) .  

d i tc t s  aru 

irr tccccd. 

ocuc y I Iw 1 

52 ma#ncslur scearacLt OaJ 4 1  EXYLtXAU ( ~ o d l u r  starch ply- 

The WYS flov and flaw linearicy of  the two AVICBL pro- 

r A l ; u i i i c ~ n c l y  ruducud; tlw WCOCEL p r o d u c t s  uurr l w u  
Table 111 rhwa tlru flw data for  vyscr~v c w c a i n l n g  30% 

c y l i c  ilcld. A y a h  t h e  EWCOCEL p r o d u c t 8  sbou the b a t t e r  

ilw prowrtiom. 

Tlw o s p l r l n  furm1lutloa8 were t a b l r i r t e d  and avsluated by a 

v a r l u c y  of s t n n d a r d  cosfs. 

a d  r u l i r t l v r  acandord d e v i a c l o a  of welyhc c a l c u l a c u d  fror cvanty 

tablacs for avch f o r r u l a c l o a .  T h  two EWOCEL p r o d u c t s  y a w  the 

t o b l e c v  sigalflcnntly hly twr  t a b l e c  wulghtr t h a n  che AVICEL t a b l e t s .  

For a l l  formlaLlonu, t h e  wulght  v a r i a t l o m ,  as ladicvted by the 

r e l r t l v e  rcirndard devlaCloa o f  uelfic. are comparable. T a b l e  V 
rhwn clre harduu80 h c a ;  the UtcocOL p r o d u c t s  guva u l g n l f l c o n c l y  

Tabla  I V  sbwa tha overage  cablor welyht  
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RECORDING WWDER FLOU METERS 

TABLE [ I  -- 
MATRICES WITH 0.5% HhGWWIiVn STEARATE MI) 4% EX1'IA)TAll 
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288 YUDNIC, ~ I L A H I E U Y T I ,  AND NODES 

b c d u r  tublrtu  thy0 tlrr AVICEL products. I t  is norevorthy that 

all fuur forrulvclona wru coqrosued urn the SYI pceaa wider 

l J v n t l c a l  codltlonu. 

cowculs1oNs 
The Juca prearacad la thls paper lndlcatea that the tw 

oxyerrlrrncal UtCWEL products hove b a t t e r  flow propertior, than the 

comparable A V I C a ’ s .  

wactliigr. tliu WCOCEL’u @ve hurdur tablets. 

cltudy, no actempc ua8 mud. to really s t r e a s  che tablet matrices 

Alao uhea compacted under Identical ptoas 
la chla prellmlnary 
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by operating a t  high press speeds or by incorporatlng high percen- 

tages of  ac t ive  Ingredient. I t  is f e l t  that riich tests are nccesi- 

u r y  before the f u l l  u t l l l t y  of recording pwder flou data can be 

evaluated. I t  w i l l  oleo be umeful to explore thc e f f e c t  of hopper 
deaign and hoppdr f i l l  l e v e l s  on powder f lou .  

REFERENCE 
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