
DRUG DEVELOPMENT AND INDUSTRIAL PllARHAcY. 6(5), 441-450 (1980)  

THE INFLUENCE OF TIE RATE OF PROOUCTION OF TABLETS AT 
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hBSTRAcT 
Spray dzied and granulatad lactose w a s  subjected to s i eve  

ana lys i s ,  and flow rate together  with angle of repose also 

d a t u d n e d .  Tablets  of lactose Y e f a  prepared, at  piesmres of SO 

and 120 W / m  a t  production rates froa 1 to 60 per minute, using 

an i n s t rumnted  s i n g l e  pmch tablet machine. 

2 

Tha physical  p rope r t i e s  of  t h e  tablets deterained were hardness, 

thickness, uniformity of w i g h t ,  f r i a b i l i t y  and d i s in t eg ra t ion  

t i m e .  They were found to confora to United States Pharmacopoeal 

standard. f o r  uniformity of weight and thicknesm, f r i a b i l i t y  

decreased with tablet hardness. 

h a d n a t i o n  of  tablet su r faces ,  using a scanning electronmicro- 

scepe, revealed d i f f e rences  i n  s t r u c t u r e  r e l a t e d  t o  speed of  

production with s m o t h e r  more compact surfaces  produced as 
t a b h t t i n g  rate was increased. This w a s  mst pronounced a t  the 

highest  punch pressure and probably is t he  r e s u l t  of f a s t e r  consolfda- 

t i o n  of particles and t h e i r  su r f ace  fusion. A r e s u l t  of this was 

that d i s in t eg ra t ion  t i m e  f o r  tablets, produced a t  a given pressure,  

increased i n  d i r e c t  proportion to  t h e  speed of production. 

angles  i n  the  range of 24 - 30' had no s i g n i f i c a n t  e f f e c t  on 

A l l  thm enquir ies  to be d i r e c t e d  to Dr.A.R.Fassihi. 

Repose 

461 

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.



442 FASSXHI, PALAHARAZUN, Al tD  PARKER 

physical properties of tablets and whatever the rate o €  production die 

fill and consequently tablet weight did not vary. 

Rate of tablet production can, as shown here, influence their 

physical properties with those produced at higher rates having 

increased disintegration times Md probably less satisfactory 

dissolution characteristics. 

INFRDWCTION 

Plow rates and angle of repon are of paramount importance 

and pre-requisite €or good tablet weight unifodty and associated 

physical properties of tablets. Uany reports in the past two 

decades have been published dulinq w i t h  flow rates and angle of 
repose 1 v 2 * 3 * 4 t 5 , 6 0 7 ,  yet no clear correlation between the flow 

propartias and uniformity of tablet wights has been established. 

~ m n c h e 1  at al.’, reportad that as the speed of tableting 
increased, the die fill and conemquently tablet weight decreased. 

However, they did not r a m r e  the flau rate and angle of repose. 

Gunsel and Lachrurg, as w l l  as Tan et al.”, studied flaw proper- 

ties and tablet weight uniforuity. They found large intertablet 

wight variation as machine speed increased. 

In the work reported here the influence of the rate of 

production of tablets upon their physical properties, as well as 
possible aechanisms involved in compact formation have been 

investigated. 

WATeRTALS A N t  EQUIPHENT 

Spray dried Lactose and Lactose -er,(obtahd from Courin and 

Warner Ltd.), Acacia, Potato atarch and Wgnesiur stearate all B . P .  

quality were uaed. 

Type P3) fitted vith 17.5- flat punches vas used. The punches were 

instrumented an described by Shotton and Ganderton”. A calibration 

cum was produced as described previously12. A scanning electron 

ricroreopea(Carbridge Instrument 1 S O s M )  was used to determine the 

structure of surfaces of tablets. Crushing strength of the tablets 

An instrtmentad single punch mchine(anesty 
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INFLUENCE OF PBDDUCTION U T E  443 

w a s  determined w i n g  a Pfizet  lurdness t ea t e r  and a Roc11 friabilatoor 

w a s  wed to determine f r i a b i l i t y  values. lhrrenty tablet disintegra- 

t ion  uni t ,  equipped with thermostat(- 1 C )  was used. Endecott test 

sieve shaker was ueed for particle size 8nalysis using U.S. standard 

sieves. 

+ o  

n m m  - 
Granules were prepared as described pravious1yl3. Par t ic le  size 
analysis  was por fo rnd  on granulate and spray dried lactose using 

U.S.standard s ieves  in 8eries 20,40,60,80 and 100. A 1006.1 

sample was u m l y u d  in the shaker for  5 minuto8, then 5% W/W 
potato starch and O.S%W/W Magnesium s teara te  -re added and mixed 

in a glass  tumblo mixer and stored i n  screw capped jars. 
DRERI(IWAT10N OF ANGLE OP REPOSE AND FfDw RATE 

14 Flaw rates, expreucrd in Gm./Sec., yere determined 8s described , 
and ware found to k 2SWSec a 2oY!5ec. fo r  spray dried and 

granulated lac- rospectively. Five m.ourements were made, the 

averago standard doviation was approximately 0.55WSec. 

R.polle angles wro ~ ~ s u r e d  by the fixed funnol(1cm diameter 

o r i f i co )  and free standing COM procedure described by Train . 
The hoight and contour of the b a a  of the pwdur was mea8ured and 

tangent of the repose angle was found to be 26O and 29' for  spray 

dried and granulated lactose respectively. The reported repose 

angles represent tho average of f ive  determinations with the average 

standard deviation of approx. 0.67O. 

during deternrin8tion w a s  lest than 2%. 

15 

Moisture content of the samples 

TAB- COMPRESSION 

Five  batches of tdblets were prepared from each of granulated and 

spray dried lactose at  two conatant pressures of 50 and 120bt"/m . 
The f i r s t  batch was made manually by rotat ing the flywheel at  approx. 

1 rpp. The other  four batches were Made as usual using various 

se t t ing  speeds(40,55,65 and 80 tablets/min.). Hean tablet weights 

were obtained by weighting 20 tablets on torsion balance. 
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Tablet hardness was determined by using a Pfizer hardness tester 

(ten tablets were analysed for each batch). Friability values are 

the per cent weight loss deterdned after 20 tablets -re rotated in  

the kcha triabilotor €or 4 dnutes(25 rpd  . ThicJcness meaauar#nts 
wore obtained either by measuring the total length of a colum of 10 

to 20 tablets or by measuring individual tablets with a dial 
microrrter and averaging the values obtained. 

test, tablets Yare subjected to t!m U.S.P. diaintegration test, the 

fluid used was 75- of deionized water at 37O_+1 . 

For dialntegration 

HICJtOSCOPIC OBSERVATION OF REPLICA= SURFACES OF COWACT 

Five standard replicates from each batch of tablets uere prepared 

and examined by scanninq electron microscope. 

RESULTS AND DISCUSSION 

A good flow propatty CM manifest itself in direct colpnssion 

tabletinq. This criterion is a function of particle size, shapa 
factor ate. "0 evaluats this property materials used were subjected 

to sieve analysis and rang. of particle size together with flow rate 
5 and angle of repose were daterahed (table 1). Although Gole at al. 

found no correlation between flow rate (W) and angle of repose(@), 

there is evidence that I 

i+g (d) 
and 81h(d)' 

therefore, *g[h-l(e) 3 
as a reault , wlf(8) 

Whem g and h denote -function of' 

This function has a lvrirur at a particular diameter. Asnraing 

log-noraal particle size distribution, results obtained indicate 

that when angle of repose was kept in the lower working range 25-30° 

the f l w  rate was adequate to fill tha die cavity regardless of 

production rate. Inter-tablet wight variation did not exceed the 

U.S.P. w i g h t  variation tolerance (FIGURE 1). 
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446 FASSIIIK, PALIUUBAZIAN, AND PARKER 

1 
- I I- 

FIGURE 1 : The influence of rate of production of tablets 
upon their wight( , o , spray dried lactose 
and *, * granulated lactose). 

It is known that a shorter duration of maxima compression 
results in decreased mechanical strangth of tablets(due to lack of 

plastic flow ). However, tablets preparad by rotating the fly wheel 

the press manually g a m  tablets of lower hardness as compared to thos 

prepared at higher speed settings(tab1e 1). 

16 

Wlien friability values of tablets prepared at different rates 

were determined it was found that increased in speed of tabletting 
uas associated w i t h  decrease in friability vaLueB(P1GUFtE 2) and 

consequently hardnerm increase. This increase in mechanical strength 

uas m s t  pronounced at the highest punch pressure which was probably 

due to faster consolidation of particles. 

Tha speed of production also influenced the disintegration 

ti- of the tablets. Increase in the production rate caused an 

increase in the disintegration tima (FIGURES 3 & 4 ) ,  with sharper 

slope for tabletr prepared at higher applied pressure. 
17 

Scanning electrodcroqraph of tablet surfaces produced at different 

Many tablet ingredients have an optima speed of compression 
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INFLUENCE OF PRODUCTION BATE 44 7 

K E ~ ~ ' I s r a  butam1 

PIW~U 2: Tha influence of rate of production of tablets 
upon their friability valws(o, 0 apray dried 
and granulated lactose tablets prepared at 
SOMN/m2 ,. 0, 0 spray dried and granulated lactose 
+.blot. prepared at ltOmh2). 

FIGURE 3 : The influence of rate of production of tablets 
upon their disintegration time. 
(Spray dried lactose tablets). 
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448 PASSIBI, FAIA)IARAZUN, AND PARKER 

PICURE 4 : The influence of rate of production of tablets 
upon their disinteqration tiroe. 
(Granulated 1actom tablets). 

production rates but constant preosure showed different surface 

structure which is due to a faster corpaction of particles on the 
surface and probably surface furlon. These differences in geometry 

of wlid surfaces can reduce rate of pcnetration of fluid into a 

tablet and disintegration time is prolonged18. In compaction, punch 

pressure is dissipated to the die wall, so that the further the 

material is from the punch face, the lover is the degree of compac- 

tion'', The same decay of pressure from the punch face also occurs 

wlien the production rate is high, as seen here by examining scanning 

electromicrographs of tablet surfaces. 

In compaction, to elininate void space, punch pressure would 

compress the die content into a compact form. Particle fracture 

occurs, when the stresses vithin the particles become large enough 

for a crack to propagate and produce melting of an asperity. The 

first law of thermodynamics requires tlmt energy expended mnifest 

itself as heat2'. The possibility of formation of a liquid film at 

the particle surface is supported by thernodynadcs analysis . 
As a result of numerous aiaultanaous internal procesees and friction 

2 1  
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INPUlENCE OF PRODUCTION RATE 449 

with the surface of punch end die, and alvo.wvolution of heat a more 

homogenous compact is formed, which can influence all the physical 

properties of t~blets. 

Surinq up the resultu, inter-tablet weight variation could be 

minimized by careful control of particlo sizi . ,  unqle of repom and 
flaw rate. mchanical strength of tablets incrcrraed with production 
rate and thiu waa m u t  pronounced at higher pressures. Production 

rate generally increased the disintegration time atid conoe.:uently 

resulted in tablets vith longer dissolution time. 
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