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ABSTRACT 

The t e a o i b i l i t y  of t h e  use o f  S o l h  Flot@as a d i r e c t  c o p  

p r e o o i o n  carrier was i n m o t i g a t e d .  The p d e r  characteristics 

o f  t h e  o ix  Brades of S o l l u  P l o c  were e v a l u a t e d  m d  compared to  

A v i c e a .  

b u l k  d e n s i t y ,  m o i s t u r e  c m t e n t ,  ond f law c h a r a c t e r i s t i c s .  The 

c o a p r ~ a o i o n a l  c h a r a c t e r i s t i c s  vere i n v e s t i g a t e d  for S o l h  F l o c .  

Variaro par-ters s t u d i e d ,  i n c l u d e ,  p a r t i c l e  s i z e ,  

The p a r t i c u l a t e  grade  o f  Solka FLoc in  combinat ion w i t h  Avice l  

had an a d e q u a t e  compress iona l  c h a r a e t e r i s t i c r .  

made w i t h  acetaminophen from c o a b i n a t i o a  of S o l l u  F l o c  and Avi- 

cel and fra Avicd alone. The t a b l e t s  from both f o r u l o t i o n s  

T o b l e t s  were 

were c o r p r r a b l e  w i t h  r e o p e c t  to  weight  v a r i a t i o n ,  hardneso v a r i -  

a t i o n ,  t h i c k n e s r  v a r i a t i o n ,  f r i a b i l i t y ,  and d i i i n t c g r a t i o n  t i p .  
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The disooLutioa of acetaminophen Oran the formuli t top uitb Solh 

B l o c  was f a s t e r  than f r u  t a b l e t 8  u i t b  A v l c e l  alonr.  

I N T U ~ I O W  

D i r e c t  C o l p r 8 8 S i o P  i8 th. OD8C O d V U r c r d  ood - C d  

process for  the productloo of t a b l e t s  ( I ) .  

VMt4388 offered by d i r e c t  compressioa are its s impl i c i ty ,  

r e b c c i o a  in p r d u c t i o a  c o s t ,  in tenu of lrbar, e q u i p a t  

end parroanel rclquir-t. One of the g r u t e s c  advancage is 

chu unique "biologic a v a i l a b i l i t y "  p o t e n t i a l ,  since there l a  

essentially no change in  the physical  O r  chemical form of tha 

drug incorporacad (2). 

S m  of tha ad- 

A dirvcc co rp reno lm curler is an inart substance pos- 

sassing adequate flm rod caqressioml chr.cteriscics. 

rect co~presuioo carriers rocencly a v a i l a b l e  include pLMital, 

r o r b i t o l ,  spray dired lactose opd n i c r o c r y s u l l i ~  ~ e l l ~ 1 0 ~ ~ .  

S O L ~ O  F A O C ~  is a powdered c a i l u i o s a  product V ~ I C ~  L. primari ly  

umd in processed food, food products rod MY phupOc.ucica1 

products. Although - reports Fndicate that Solka Floc pos- 

s i b l y  M Y  be uned as a d i r e c t  campression carrier, a d i l u u r t  o r  

as a d i s i a t e g r a a t  (3,4) the exparinnu1 dam is =aaty. 

fore ,  the pra.urc study i s  cmcemed with tha ipvoscig. t ioo of 

the f e a s i b i l i t y  of Solka PLoc u a poCurci.1 d i r e c t  coqrens io lr  

carrier. 

D i -  

There- 

1 A -red ce l lu looe  product u o u f a c t u r e d  hy Bram Co., Berlin, 
N.H. 
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POUDERED CELLULOSE 163 

t X r n I m f r A L  

garticle Size Determination: 

Particle a l z e  of the a h  grades' of S o l h  Floe a d  Avicc l2  

m a  d e t e r d d  by tbe coavent iocul  set- .bkmr3 rthod c a p r i a -  

ing of tbe seivrr r q i n g  from 840-37 p .  lrcm the d a t a  obta in-  

ed the a r i t b t i c  r a n  of the  particle s h e  of oach grade was 

caputed. 

Bulk m a i t y :  

Bulk d e n a i t y  uaa determined by the  v t h o d  r u ~ e a t e d  by But -  

lor md Ranaey ( 5 ) .  lrar th bulk d e n a i t y  of the bulk (rl/g) 

W.8 ca lcu la t ed .  

QO tha A p p U t u O  -re ad jus t ed  80 aa t o  acqu i r e  A r e q e r a -  

t u r e  of 104.C f o r  drying. 

F l w  Qurac ter ia t icm:  

a)  Angle of F l w :  Dry angle flowmeters was used for  the 

determina t ion  of angle of flow. Thr r t h o d  e a a e n t i a l l y  involved 

developing m r a g h  011 a fFud b a u  J u a t  enough to  make the  pou- 

der flw. 

1 

2 
3 
4 O&uo tb in ture  D e t e r r i n a t i m  Balance, Umur Scale .Corporation,N.J. 
5 Dry Angle llaa!mter, Bolar Incorporated,  Darry,N.Il. 

Sol lu  F l o c  pharYceu t Ice1  grades b140,Bu60,b1200,Bw300,BwZ030 
.ad P a r t i c u l a t e  (granular). 
Avicel C B l O l  rnufrtured by P.M.C. Corporatiaa. 
Er.vLu Slova StuLur, C m k a  Apparetebau G.m.b.11. 
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164 

b) Angle of Hepose: The angle of repose w a s  determined 

A f ixed  vrlghc of the by the method descr ihed  by Train ( 6 ) .  

pavd~r wm a l l w e d  t o  €1- &rough the f w e l  so as LO form a 

heap. From h e  hi@t d the diameter of c h  heap the ~ 8 l e  

of repose YYU rleteroiaed. 

Bvaluucion of the Ccumreasional Characteristics: 

The study of &e coqressloaol characteristics w a s  accop’ 

pllaliod w an inmcrumented r o t a r y  t a b l u c  p r e s ~ l  at f i v e  levulm 

o€  coPpruumiolia1 fq rces  us ing  1.111 cm (7/16 in) c i r c u l a r  stan- 

dard concave punches. 

The ctmpressiocui c h a r a c t e r l o t i c s  was evalua ted  for the 

mix grades of Solka Y l o c  pod Avical  was used as cocrtrol. 

th. f i n e r  grades  ( M O B  BWO, 8u200, W300, and W2030) oaf Solka 

F l o c  hpd a poor € L o u  characteristics, further study was rastrict-  

ed t o  Chu p u r t l c u l a t e  (granular) Solk. P l o c .  Due f o  the bade- 

quate C o r p K e S S t O M l  chuactaristics OC tha p u t i c u l a t e  floc, 

&ma, various c m b l n a t i a p .  of Chi. grade vich a d i r e c t  colqres- 

stom c a r r i e r  (Avicr l )  and co-dried binder Y.S evaluated. U s e d  

Since  

00 che preliminary findings a complete pressure-hardness and 

p r e s s u r ~ d t s i n t o g r a t i o p  tim p r o f i l e r  wera genera ted  oa rha five 

PotauIatima r w r i z e d  In Table L. 

T a b l e t t i n e  w i t h  r e s f  my&: 

For f u r t h e r  studies Acaerrinopha uas u u d  as a t e a t  drug 

t o  produce tablees form1atu.l w i t h  th. c a b i x u t i o a  of Solk.  P l o c  

1 Stokas Rotary T a b l e t  Press tW&1 U equipped with s t r a i n  guager 
and Dual Bur TekCroPtr Oacilloscope. 
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POUDERED CELLULOSE 165 

lorulatim A 

forulathm B 

to ru la t ioa  C 

P o r u l a t i o a  1 

Corn S t a r c h  
S u c r o r e  
b a r  

P a r t i c u l a t e  Solka ?la aloae 

? a r t i c u l a t e  SolL ?loc v i t h  12 Carbowax 6000 

Particulate Solka lloc 89x 

Carbowax 6000 12 

P a r t i c u l a t .  S o l h  Floc 49.75% 
A w i c e l  P t l l O 1  49.75% 
Hawerim S t e a r a t e  0.50% 

Co-dried. b i d e r *  102 

Avice l  MlOl w i t h  0.52 ugnerium r t o a t a t e  

24.42 
73.12 
2.52 

unl A v i c e l  ar  w e l l  ar w i t h  Avice l  alon.. 

toruhtioa. are r-rized in Table XI. 

t v a l u a t f m  of The Table ta :  

The c a p o m i t i a n  of t h e  

The t m b l e t r  vmre p h y r l c a l l y  e v a l u a t e d  OZI t h e  h a i r  of weight  

v a r i a t i o a ,  h r r d n e r r  v a r i a t i o n ,  t h i c k n e a r  v a r i a t i o n ,  f r i a b i l i t y  

and d i r i o t e p r a t i m  t in .  The t ab le t .  were a l r o  e v a l u a t e d  for t h e  

c o a t e n t  u o f f o r r i t y .  Acetaminophen y.. arrayed a c c o r d i n g  t o  t h e  

U.S.?. X I X  (7). 

The tuo f o r u l a t i m r  -re e v a l u a t e d  f o r  the d i r r o l u t i o a  

rate u r i q  the U.S.P. 1X.X procedure. 

r lr ted of 900 d of modified g a r t r i c  f l u i d  or water, u i n t a i n e d  

a t  3 P C  in a 

The d i a s o l u t i o a  medium con- 

coartaot t l l p c r a t u r e  bath. 'Ihe b a r k a t r  were ro- 
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166 SMIKLIL, HILSXH, AND M D E S  

I 65.0 13.2 19.8 2.0 

11 65.0 --- 33.0 2.0 

I11 ---- 39.2 58.8 2.0 

L) - Acetadoophro Granular U.S.P. 
C1 - S o l h  el- (Par t i cu la te )  
CZ - Avicel Ptl 101 
L - Polyechylum Glycol 6000 

t.td a t  50 rpm. S 4 h a  of 2 1 1  w r e  C O l h C t d  a C  2 ,  4, 6 ,  8,  

10, lS, 20, 30, 45 .Ird 60 mbucas. E a c h  u q l a  uiChdravP uaa 

raplaced by an equivalurt m c  of the diaaolutioa r d i r n .  

* o q l s r  a f t e r  d i lu t ion  u8ra aaaayed by tha mchod deacribod in 

U.S.P. X U .  Ttro d iaoa1ut i01~  rat. uaa than c o q u t a d  f o r  arch 

The 

f orma lac ioa. 

The forulatfona uera a h o  avalruud for h i r  a t a b i l i t y  a t  

elaverrd candltionr of c.q.ratuta and b d d i t y .  

fra the codLruti4lr of put iculate  Salk. P l o c  a d  Avical uith- 

art acocoriaopbo -re a h 0  kapt under i d e n t i c a l  rtoraga c d i -  

ti- to UN. a. coauol .  

Tablets made 

W U L T 3  AWD DXSCUSSXONS 

n e  p a r a n t e r a  evaluatad rrd the raaulta obtairud ara 

-sized in Tabla 1fI.Tbe aver~ge  particle r i z e  of the fine 
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grades of Solka F l o c  was betveeo  70 and 909, which d i d  M t  

d i f f e r  €roa that of Avicel (overage size 61~m). The average 

p a r t i c l e  size of p a r t i c u l a t e  f loc  uao 2 3 9 ~ .  approrirptely 4 

t h o 8  l a rge r  thaa t he  p u t i c l e 8  of Avicel. 

Thte bulk den8i ty  of th. f i n e r  grade8 w u  corgol.abh t o  

char of Avicol .  

the oclur  sraden. 

The p a r t i c u l a t e  f loc  wan rlighcfy d m e e r  Chan 

‘fie moisture c a r t e n t  of che f i n e r  grade. w s  found LO be 

between 5 and 7% (axprensed 08 10.8 ar drying) ,  vbile that of 

Avicel wan 4.9%. The maximam w i s t u r e  c w t e n t  in rbe particu- 

late f l o c  was 7.2L 

Although cke angle  of flw for  the finer grades of Solh 

Ploc 8ppear to be clo8.r to Chat of Avicel rb. flow characteris- 

tic. uere not idancical. Brroaeouo r e a u l c s  were obcaloed due 

to the excanaiva e l e c c r o o ~ a t i c  cobeoivenes8 of etu finer grades. 

Better avaluot ioo  could b. muie from the r i n u l t a  of the angle  of 

repone. h l y  particulate Solka P l o c  poooenaed the angle of re- 

posu c looe  t o  chat of Avicel. 

p a r t i c u l a t e  f l o c  in colpor iaaa  to cha o the r  grades  could be 

a t t r i b u t e d  to relativrly l a r g e r  particle air.. 

Ih. brtter f low proper ty  of t he  

The finer grade0 of Solka Floc, due to poor f lcu Character- 

i n t i c a ,  -re fourd uaauicable u direc t  coqresoioo carrier. 

p a r t i c u l a t e  S o l k .  Floc, olthargh having excellent flw proper ty ,  

did MC porsesa the deqrute c o q r e s ~ i o ~ l  cha roc te r inc l ca ,  Ooa 

of the a u i k i n g  f ea tu re8  ob8erved wan the 1005 of c w p r e 8 8 i b i l i t y  

of perticulato floc in rhe 3reacoce of ugneaiun a tea ra t e .  

The 

For 
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thir rearm a11 f u r t h e r  r t u d i e r  coaducted oa p a r t i c u l a t e  floe 

were us ing  Carbway (Polyethylene Glycol) 6000 ar l ub r i can t .  

I r a  the prer rure-hardaer r  p r o f i l e  (? ie re  1) i t  i a  evident  

that th. p a r t i c u l a t e  3011u F l o c  by iesolf  

roct c a q r e r a i o a  carrier. 

.ad a v i c e l  appeared a p r o d r i n g  d i r e c t  eoqrerrioa carrier. 

Even thmfi a hardnerr of 23 S Q I  could be attained wi th  Avicel 

(which i s  approximately 2.3 timer g r e a t e r  t h o  tbe bleed*), a t  

coqrerrioaal fo rce  of loo0 k8r appear# f a r c i ~ t i n ( l ,  bowver ,  Ln 

a c t u a l  p r a c t i c e  ruch high hardnesr are r a r e l y  des i r ab le .  zhc 

added adv.nta8e o f f e r d  by the  codirut ioa of f l o c  uad .vice1 11 

th r ap id  d i r i n t e g r a t i a n  (vbich m y  l u d  to  f a a t e r  d i r r o l u t i m  

d henem abaorp t foa) .  ?oru la t ioa  C c o a t ~ l n i n g  co-driod 

@m alro  appaar r  t o  be p r d r i a g  except f o r  the delayad d i r i n t e -  

mot a maitable d i -  

Ihe c d h t i a a  of p a r t i c u l a t e  f l o c  

patios. 

T l u  resultr of eh. preliminary eva lua t ion  of t he  three for- 

u h t i o a r  are r u m r i x e d  i n  Table IV. The weight vmriatioo of the  

three formala t ioar  were w e l l  w i th in  the  compendia1 limits 

( i . e . ,  5%). The w i g h t  v a r i a t i o a  for  the t a b l e t r  n d c  with the 

ColbfMtiCNi of f loc rad avical wte b e t t e r  tha those u d e  

w i t h  a o i c e l  alone. This 1e.r weight variatia y.8 probably 

due to  the kttar f lowab i l i t y  of the particulata floc. The 

t a b l e t  hardaera wmre 6-7 SCU. The c a q r e s r i a a l  fo rces  re- 

qui red  t o  c a p r e o r  the t a b l e t *  for t h i r  hardaer r  war higher  

* Blend of P a r t i c u l a t e  S o l h  F l o c  and A v i c e l  
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24 

12 

/ O /’ 

0 SO0 2000 

FXlYJu 1 
Reooure - Ilatdrrer8 Profile for Flvr  Preliminary Formalatiom 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

0/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



P O E R E D  CELLULOSE 1 7 1  

Paruters F o r u l a t i o t ~ s  

I I1 I I1 

Ejec t ion  ?orce (kgs) 

Avg.Ueigbt* (mg) 
S .D. 

Avg. Hardness*(SCU) 
S.D. 

Ayl.'Lhickneso*(ra) 
S.D. 

F r i a b i l i t y  (%) 

Di8htegratiocr Iln 
(8eC8 ) 

Colltent uniformity@ 
(X I  9.0. 

1920 

60 

SW?S 

6 f l  

5.35 ? .03 

0.59 

4 

98.8 ? 1.4 

0.191 

1570 1180 

60 40 

512* 496t  3 

7 ? 1  

5.43 ? .05 6.47 .03 

0.77 0.29 

5 10 

AVar8ge of tuenty determinations 

@ Average of tan determinations 

for f a r a r l a t i o a  I thra fo rmla t ion  11. F r i a b i l i t y  of the 

hm f o r a ~ h t i o n s  was wlthin the rmga of 0.3 t o  0.6%. 

d i a i n t e s r a t i o n  w u  extre-ly rapid f o r  a11 the three form- 

lat iono. Content uniformity, i n  either case, ranged from 

98.8% to  103.3%. uhlch were w e l l  within the coapendial limits 
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0 Acot.rioophcn ForPulation with S o l k a  Floc/Avicel * Acet.pirrophur Formhtioa with Avicrl.  

FIQJRE 3 

m a  C w h t i v e  Rrceat Aatndnophen Dia8olved y.. 
T i r  Plot 

OE 85-115%. The diarolut ioa  rate constant for the two for- 

a r i a t i m a  were fouad to be di f f erent .  I h e  f o r m l a t i o n  con- 

taining the coabimtia of S a l k .  F l o c  and Avicel uaa found t o  

ha- a disroluticm rate  constant of 0.191 min.'l, diereas, 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

0/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



1 7 4  

0 

> r( 

0 

* 
r( 

W 

1 

0 c 
P 

a 

a 

I Y 

0 

Y 
'i 
P 
u 

50 

10 

5 
4 

3 

2 

1 I I 
I 

0 10 20 30 40 

che formalattoo w i t h  tmly Avicel Imd a d i r s o l u t i o o  r a t e  can- 

a t a n t  of 0.109 min.-'. 

tha diaro lu t ioo  itudy uas parformed w i t h  d i a t i l l e d  water aa 

chr d i a a o l u t i m  medium. The faster d i a a o l u t i m  rate conatant. 

of th former might ind iuta  a fascar In v ivo  abrotpcioa. 

S i d l u  result. wmre obaervad when 
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coNc~sIoNs 

The f i n e r  ~ r a d e s  of Solb Floc are unsuitable as a d i r e c t  

cocqressirm u r r i o r  when uoed alcme, due to  their poor  flow 

characteristics but  could be used in c d i a u t i m  u i t h  other d i -  

rect c a p r e a s i o n  carrier. 

C o d i n a t i o a  of particubte S o l b  Floc aad Avicol t u r m d  out  

t o  be an accoptabla  d f r e c t  c o q r a r s i a a  cstrier. Table t  fo-1.- 

tionr made with thir c o d i n a t i o n  and a v i c e l  aloae were comparrblt 

v i th  respect t o  thelr phys ica l  eva lua t ion  arcti as weight va r i a -  

t im, hardness v u i a t i o a ,  thickness v a r i a t i m ,  f r i a b i l i t y ,  d i g -  

i n t e g r a t i a a  time and . conten t  uniformity t eo t s .  Tbe d i s s o l u t l m  

rate cono tu l t  of APAP from t a b l e t s  prepared with the  So l lu  Floc- 

Avice l  corbirutioa was b e t t o r  than t h t  froa t a b l e t r  prepared 

v i t h  Avicel aloae. 

R e p l a c e m t  O C  402 of Avicel v i t h  Sdlu Floc i n  a form- 

latiom may o f f o r  econodc advantage. I f  the corb ina t ioa  of Solka  

Floc and Avicel is used as a d i r e c t  co lq res s ion  c a r r i e r I  the d l s -  

ao lu t ion  medium uood in  the rou t ine  q u a l i t y  c o n t r o l ,  could be di- 

stilled v a t a r .  

A c y W ( I W I E D c ~ T 3  

T b  author0 achrar lcdgc  their thanks t o  Browa Company, Berlin,  
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