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STATIMINT Q[ paOBL!M 

Tablet• are aolid dotage forma made by ea.presaion in a 

tablet machine . The effeetiveneaa of tablet• is dependant, 

a.oag other thinga, upon their rapid dieintegration when they 

eoae into contact with ga•tric juice to releaae their active 

.. ieamenta . In order to achieve rapid tablet disintegration, 

a aubetanee called a diaintegrati agent ia added to the com• 

preased tablet granulation. 

The purpoea of thia paper ia to investigate the effective· 

neas of powdered corncob •• a tablet dieintegr t ing aaent . 
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A STUDY Of PCM> ED CO COB AS A TABLET 

DISINTBGJLATI 1 CO SSID TABLKTS 

INTI.ODUCTIO 

The word 11 tablet", probably fir t used in 1608, was applied to 

a type of troche which contained eu ar (23, p. 366) . The tera "com­

reseed tablet" wae oriatnated by the Wyeth Brother• of the United 

tate• in 1877 (21, p. 938) . 

The iuvention of a tablet chine by Williaa Brochedon of 

In land in 1843 reeultad in ~darn compre11a tablet• •• we know 

th.. today (20, p. 822) . Ta let machines have developed progressive­

ly since the invention by Broehedon. Today, electrically operated 

rotary machines are capable of produci 1 thoueands of tablets per 

hour . 

Although eo pressed tablets date back to 1877 in the United 

tatea, it was not u til 1916 t at tablets were officially recog­

nizad by USP IX* (25, p . 56) . The main reason for this delay of 

recoanltion was the inability of tablets to d s nt gr te in a de­

sirable length of time . The use of starch s 

ing agent by Charles lilgere was the rea1on for the ace tanee of 

tablets aa a do1age form in the U. S. P. (20, p. 816) . Today, over 

* U. S. P. : Pharmacopeia of the United Statal, inth levision. 
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two hundred tabl ts ar recognized in the . S. P. XVI and N. F. XI*, 

thus reflecting the increasing popularity of tablets as a dosage 

fora (1, p. 1·531)(8 ., p. 1-1148) . 

Advantages !2! Disaivantages of Tablete 

The extreme popularity of tablets indicates that t ey are prac• 

tical, efficient and ideal dosage foras for administration of orally 

active therapeutic agents . The accuracy of dosage, ease of admin· 

istration, eleganoe of a pearance, ease of anufacturin , practica· 

bility and stability are the outstanding advantage of tablet• (25, 

• 63) . 

There are only ainor diaadvantagea to this fora of ..dtcation, 

the most fTequent of which is the peychological difficulty encoun• 

tared by some individuals in swallowing the tablets . 

Ingredieats in Tablets !n! Their PUrposes 

Compressed medicinal tablets are composed of two general types 

of ingredients: the meclicament and the excipient . the medicament 

ia the portion of the t ablet with the therapeutic value for which 

the tablet is used. The excipient is an inert ingredient or ingre­

dients that gives the tablet suit ble form nd consistency. It may 

be composed of one or a combination of the following: diluent, 

binder, disintegrator, lubricant, absorbent, coloring agent and 

flavoring agent . 

*N. J . XI: the ational ormulary, Eleventh Addition, 1960 . 
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Diluents are inert subst ncea added to the active ingredi nts 

to increase the bulk of the tablet to convenient size. Kaolin, 

lactose, sodium chloride, starch, sucrose, calcium carbonate and 

calcium phosphate are among the more commonly used diluents (25, 

P• 67). 

Binders, sometimes known aa adheatvea, are intended to hold the 

tablet toaether. The moat widely uaed binders , in ord r of decreas­

ing adhe•ivanaas, are: slucose, acacia aucllage, selatin syrup, 

starch aucUaga, water and alcohol (17, p. 94) . Accordtns to 

Scoville, binders can be either powders or liquids, but they are 

considerably 110re effective when they are used in the ltquid font 

(17, P• 94) . 

A disintegrator has been defined by Scoville aa a substance or 

combination of substances used in a tablet to break them apart, upon 

contact with moisture, into 811&11 particles so that a prompt edici­

nal action is obtained (17 1 p. 95) . Tablet diaintearatin& agents 

will be 110re thoroughly diacuased later in the tezt of this paper. 

Lubricants, another elaaa of excipients. fulfill two purpoaea 

when added to tablet granulations. They improve the flow proper• 

ties of the granules and keep the sranulea from adhering to the 

surfaces of the punchea and dies of the tablet machine (lS, p. 61) . 

The following are ••amplea of lubYicatins asenta: .agneetum 

st-earate, atareh, calcium stearate, sodium chloride, boric acid . 

(powder), paraffin vaxes and cocoa butter (25. p. 68)(23, p. 375) . 



s 
tudiea on the application of lubricants indicate that they have 

an optimua action vbeu used in the fora of fine powd r or ray ­

to coat the outer surface of the tablet granulation (35 , p. 410). 

Absorbents are inert substances incorporated to absorb liquid 

medications such as ttncturee, fluid extracts and oils. The moat 

coaaonly used absorbing aaents are lactose, starch and ..gneeiua 

carbonate (21, p. 938). 

Colora and flavors are often uaed to give a dee1rable color or 

impart a deeirable taete to the tablets. By 1nereas n th a­

thetic value of the tablet, these agents may have an • rt nt sy­

ehological effect on ao.e patients (25, p . 64). Furthermore, char­

acteristic colora are helpful in tablet identificatio • 

• 
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TABLET I SINTEG 10 

fable.t J)f.siatesratins A&e:nt·s 

Aa previously defined, tablet disintegrators are sub tances 

or •ixturea of substances aclde to tablets to cause th to break 

apart after a iniatratton. There are three known methods re­

sponsible for tablet disintegration. These are: (a) the addition 

o peroxide, eucb. as sodium carbonate peroxide, that will react 

with the mediua fontln oxygen and thus breaking the tablet ; (b) 

t e ad ition of .mall a.ounts of actcla and carbonates or bicarbon­

ates, such as calciU11 carbonate with citric acid, which, when 

wetted, will produce carbon dioxide upon reaction and disintegrate 

the tablet; and (c) the inclusion of a gua or carbohydrate, such as 

gum tragacanth or starch, that wUl abeorb water and swell (14, 

p. 157) . The mechanism of action of the nabsorb moisture and awell " 

type of clisintegratin agents is by absorption and swelling when in 

coatact with water, thus resulting :I.A the rupturing of the tablets 

in which they are incorporated (9, p. 520) . However, this popular 

belief is of doubtful validity. In fact, the action appears to 

be mainly capillary penetration of water into the tablets (11. 

P• 16)(22, P• 443) . 

Most coaaon clief.ntqrating aaents are of the "absorb oiature 

and awell " type (9, p. 520) . A U.tt of these agents ahei>uld begin 

with starch, one of the moat popular tablet disintegrating agents 
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fyom its first use in 1887 . Even today, starch is consider d 

t e best diaintegrattng gent and h t • one agent most collliJIOnly 

u ed by t ablet m nufact rers (17, p. 95) . me of the other agent& 

in this group ar bentonite. agar, alginic acid, p ctin, gelatin, 

® methylcelluloae, Veegum !W , and the new diaintegrating agents, 

powdered o~ange pulp n powdered. sponge . ese new additi ns to 

the disintegrator family have shown outstanding results and are 

spoken of very fa orably in the literature ·(18, p. 350)(10 , p. 364) . 

Dr ied citrus pulp t prepared by washing off the natural 

wast products from eoncentrat d juice until all the olubla mate• 

rial is removed. The pulp is dried and passed through a siev until 

reduced. to powdera4 f<>rm (18, p. 356) . eparation of powdered 

aponae involves, first, th washing of th sponge to dis ose of t he 

foreign m tter, follow d by drying and grinding the po ge to 

uitable particl size (10, P• 363). Gross and Becker ave eom• 

pared dried spon e and citrus pulp with tvanty•two disintegrati g 

agents (14 , p. 158) . They found that these ag~mts compar favor• 

ably with cuTrently us d disintegrating agents . T~e powdered 

sponge is reported t o be th b tter of the two agents (14, p. 160) . 

actors Affecting Tabl 

Disintegration tim is function of many factors hardn as 

of tablets, weight of t e tablets, method of gr nutation of t he 

powderst size ot granules, method of manufacturing and h dity . 
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Hardness is one of the oat important variables to be con­

s14ered . (18, p. 350)(2, p. 505) . Accordtna to aost author­

ities, the tablet should b hard enough to reach its estination 

in as good a condition as when it is .. e (17, p. 85)(7, p. 637). 

Tablet weight is a second variable to consider . Pralilli.nary 

work by the author indicated that a direct relationship exists be­

tween tablet disintegration and weight of the tablet beins tested. 

Por instance, two groups of tablets with identical active con­

stituanta, hardness and disintagratina agents ware ea.pared for 

.disintegration times . The only variable was that one group of 

tablets was heavier than the other, resulting 1 a considerably 

longer ti.. required for the diaintagration of the heavier tablets. 

The particle size of the granulate material is another 1•· 
portant factor influencing the relative hardness of the tablata, 

and, indirectly, the tablet disintegration ti.. . Preliminary 

atudies indicated that tablets with too many large granul es tended 

to be too soft and frequently broke down durina the processes of 

handling, shipping and storage . Tablets with excessive a.ounts of 

fine granules tended to be too hard and to have longer disinte­

gration time . According to Silver and Clarkson, 10•201 fine par· 

ticle~ (No . 60 mesh size U. S. P. and smaller), and 80·901 granules 

(No . 14 mash size U. S. P. and smaller), will p~ duce uniform 
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tablets in weight and hardness, yet maintain a smooth appear­

ance (30, p. 4) . They considered this to be due to consistency 

in the filling of $paces between granules by the fine particles . 

Particle size is critically important in relation to tablet 

dieintegratiag agents . It 11 generally aseuaad that there ia an 

optimum particle size for each disintegrating agent . Optima• par­

ticle size for powdered sponge and dried citric pulp ia reported 

to be o. 40 ..,h size U. S. J . (18, p. 383) . 

The characteristics of the particular tablet machine consti .. 

tute still another variable to be considered in the manufacturtns 

of tablets . Burlinaon states that tablet disintegration time is 

a functio of the degree and speed of co pression (7, p. 637) . Ac• 

cording to Moskalyk tt !!,, a source of difficulty during manufac­

turing of tablets is the setti.ng of the uchine, and, consequently, 

the irregular filling of the dies due to lack of unifora free-flow­

ing granulation (27, p. 651) . &aff considers so manufacturin 

difficulties to be caused by incomplete filling of the dies due to 

internal flow, thus reaultins in a separation of particle• in the 

hopper (29, p. 290) . This, in turn, leacla to a lack of '1 fine" in 

the later stages of tablet compression. 

After tablets are produced, the only significant vari•ble is 

aging . Burlinaon and Pickering studied the effects of aging on 

tablet disintegration rata and aot•ture content over a period of 

http:setti.ng
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four years (7, p . 634) . Thy found tat the changae in disinte­

gration ti e were not very significant and ere robably e to 

chan e in the moistur eont nt . ther inve ti ators have o nd 

that agin , a rut , a little or no ffeet on har ening or 

disintegr tion ti if the t blets r lated ( , p. 

554)(19, p . 451) . 
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P IMENTAL 

Billups and Cooper introduced wood flour and powdered wood 

bark as possible tablet disintegrating aaents (4, p. 280). In an 

attempt to continue their work, the present research .. as original· 

ly directed toward testing a large number of wood products for 

their tablet disintegrating effects . It was found during this 

part of the r search that powdered corncob, one of t e a ants in• 

eluded in the preliai ary study, produced sianificantly more rapid 

tablet disintegration. Since an extensive study of each of these 

a enta was not possible, research was then devoted to powdered 

corncob . 

The reaeaTch waa d1v1cled into two parts: com arative die­

integration testa of wood products and other tablet disintearating 

agents, and stucliea of powdered corncob as a cliaintaarating agent. 

~ Comparative Study of ~ Products !! Tablet Disintearatins Agents 

All dru s and eha.icals used in this study were of U. S. P. or 

. J . quality (1, p. 1-531)(8, p. 1•1148) . All aieves and •sh um­

bers conformed to the U. S. P. equivalent series (8, p. 932). 

The first factor to be considered waa the proper selection of 

disintegrating agents . This selection w~s based on the possible ef­

fectiveness of these agents, availability and coat. 



12 

i 

Powdered corncob was chosen because of its availability and 

low coat. Powdered corncob is consider a waste product of corn. 

It i used only in small quantities to feed cattle, fertilize land 

and act as a fuel in remote farming ar as (32, p. 9) . The corncob 

used in this study was o tained through the courtesy of the Depart­

ment of rana Crops, Oregon State University. Both field corncob 

and popcorncob were used in the preltainary tests and, since there 

was an indication that field corncob was slightly better as a dis­

te rating agent than popcorncob, and because this agent was 

r adily a ail ble, it was used throughout this study. 

Lactose, a substanc with no apparent tablet disintegrating 

property, was used as a control . Lactose is regarded as a good 

diluent or inert base for many tablet preparations (14, p. 158). 

Therefore, it was used in tablets as a dilu nt throughout this 

work, unless otherwise specified. 

Starch was chosen because it is used extensively in the tablet 

industry. Many authorities still consider this classical agent as 

the best tablet disintegrating agent in use today (17, p. 95)(26, 

p. 376) . Since there is no significant difference in tablet dis­

integration time between varieties of starch (corn, potato, etc.), 

cornstarch was the variety used iu this study because of ita 

availability (7, p. 632) . 
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Powdered Redwood bark was the next agent used. This agent is 

the powdered bark of a coniferous timber tree (Seguoia semper• 

virens) of California, found only on the Coaet Range (33, p. 2810) . 

Powdered Douglas fir bark was another substance included for 

evaluation of its tablet disintegrating propert es. reial 

® ' samples Gf powdered Douglas fir bark, Si l aeon 383G, 495, and SlS, 

supplied by The Silvatek Products Division of the Wyerhauser Tim­

ber Company of Longview, Washington, were used in this study. c-

cording to the 1958 annual report of th Weyerhauser o pany, the 

three basic types of Silvaco~are pliable, spongy flakes, tough 

needle-like f!bert~ and fine amorphous powders (34, p. 2) . 

Billups and Cooper used only on type of Silvaco~ (383G), 

in their study (4, p. 280) . All three forms of SUvaco~were used 

in this r search. 

Methylcellulose, a methyl ether of cellulose, was included for 

comparison with th r st of the wood products (8, p. 431). It 1 

interesting to note that methylceUulose has been extensively used 

in many research projects concerning tablet disintegration and 

has always given unfavorable results (4, p. 32)(14, p. 159) . 

Wood flour was us•d in this study to compare with the other 

wood products . This ag nt has b en reported to be highly hydro­

phiUc, and is elassifi d as an ..absorb aoisture and swell" type 
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of tablet disintegrating agent (4, p. 280). Wood flour 1• pow• 

dered inner wood f ro Douglas fir (Ps udotsuga taxifolia), a tall 

evergreen tree of the western United States, often known in the 

lumber trad as red fir or egon pine (33, p. 777). It was ob­

tained through the courteey of the Forest Products •esa rch Lab• 

oratories in Corvallis, Oregon. 

thod 2f ~Anufacturing g! ~ Tablets 

Basically, ther are three methods for manufact ring co ­

pressed tablets . These methods ar direct compression, dry gran• 

ulation an wet gran lation (2.5, p. 6 ) • 

Dir ct compression is the ter applied to th process of anu­

facturi g compresaed tablets with little or no preliBd ary treat• 

ent ( • g. lubrication) needed before feeding the material into 

the tablet machine (25, p. 69) . Ammonium chloride, sodiu 

chloride, aodium bromide and sodium bicarbo ate ar example• of 

t his group of materials . Husa has i dieated t hat oat of these 

materials are self-lubricating (9, p. 70) . 

The dry granulation or slugsing process ie the second ethod 

of anufacturing of compressed tabl ts. This et od is carried 

out in two steps. Pirst, t e fine powders are preco pressed into 

" lug 11 or large tablets, in heavy.. uty tablet chine. The 

ttalugs" are then reduced to proper granule size it a Fitzmill 
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Coaadnuting Machine or other suitable device . These granules 

are then ready for coapreasion in the tablet ..chine (9, p. 72). 

The third and aost widely used method of nufacturing com• 

pressed tablets is the process of wet granulation (25, p. 70). 

In this procas1 the fine powders are converted into ranula form 

by apacial treatment . A detailed discuaaion of thia process will 

be given, aince this ethod was used to manufacture all the tab• 

leta in thia reaearch. Twenty-five pound• of lactose, the diluent, 

vaa placed in a large container and, with conatant stirrina, yrup 

U.S . P. XVI was added until a gummy mass was produced . This .... 

was broken dowa into 11 particle• and apread out on trays in 

an air oven at 45° c. for 48 hour• to dry. 'the granulation waa 

than passed through a o. 60 sieve to separate the fine particles 

from the granul s . The fine particles, designated as fines, con­

sist of particles of mesh size No . 60 and smaller. The granul • 

were retained in the aieve . the ratio of fine• to granulea is ae­

lected by some authors as 10·201 finea and 80·90~ granulea (30, 

p. 40). However, in this study, quantities of disintegrating 

aaents as hi h as 251 were used and since disintegrating aaents are 

considered a1 fines, a 301 fine and 701 granule ratio waa uaed. 

Prior to mixing fines and granulea, the disintegrating agents and 

lubricating agants were ad ad to the fines . The lubricatin a ent 
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in this study was lX maanasium stearate . The granules and adx· 

ture of fines were then cal'efully mixed together . Thia was done 

by spreading the granules and fines ov r a large sheet of paper 

and adxing intimately with the use of a spatula and wooden paddle. 

The uniformly mixed granulation was kept in an oven at 400 C. for 

24 hour to reduce the moisture content of the preparation. Follow­

ing this period, the material was iaaedi.ately fad into a Stokes 

Model B-2 rotary tablet machine. Since random sampling of a large 

number of commercial tablets showed that SOO DC • is a convenient 

and co111110nly peed tablet weiaht, all the tablets in this research 

were kept conetant at 500 The prepared tablets were tasted for 

weight variation with an Bxact Weight Shadow•araph (The Exact 

Weight Scale Co . , Columbus, Ohio) . An lxact Weiaht Shadow-graph 

is a hiahly sendtive inetrument and average ·.. eiaht variation of 

tablets was kept well within the± 51 liadt allowed by U. S. P. XVI 

(8, P• 942) . 

A Strong Cobb (Strong Cobb Co . , lao., Clevelaad, Ohio) tablet 

hardness teeter was ..ployed to determine the averase hardness for 

each tablet . Whenever possible, the tablet machine was adjusted 

to fixed pressure to produce tablet hardnea es of 7 and 10 Strong 

Cobb unit•*· Most coamercial tablets are manufactured and marketed 

*A Strong Cobb unit ie an arbitrary unit which is approximately 
equal to a pres ure of 1.6 kg . exerted against the tablets (7, 
P• 5) 
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at a hardness of 6-7 Strong Cobb units. However, if a hardness 

of 6-7 is used, some tablets tend to become too soft, resulting 

in much variation on disintegration time • Using a hardness 

of 10 Strong Cobb unite would tend to create tablets with more 

uniformity in hardness and le v riation among disintegration 

times . 

Tablet isi.ntegration ~ 

The purpose of a tablet disintegration test is to en ure the 

brealtup of a tablet . Apparatus and methods used in dis1ntegra• 

tiou teat have been discussed by any worker (12, p. 1070)(31, 

P• 73)(5, p~ 492)(3, P• 251) . 

The official diaintegrating test apparatu speeifi d in the 

u.s.p. XVI consi ts of a bask t-rack esse bly, a suitabl vessel 

for the 1 ersion fluid, a thermostatic t for he ting 

the fluid between 35° and 39° c. and a device for t'aising and 

lowering the basket in the i ersion fluid at a constant fre­

quency of 28 to 32 cyel s per inute throush a dista ce of not 

less than S an not more than 6 c • The u. s. p. furth r p cifies 

that the VOlume of the fluid in th V888 1 is aucb that at tb 

highe t point of upward stroke t • wira mesh r mains at least 2.5 

em. below the surf ce of the water and d acends to ot 1 s than 

2. 5 em. irom the bottom of t he vessel on the downward strok 

(8, P• 934) . 
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The basket-reck assembly consists of 6 open- nd d glass 

tubes, each 7. 75 to 25 em. long and having an inside diameter 

of 21 . 5 mm. The tube are held in vertical position by two 

plastic plates . A No . 10 sh size U. S. P. screen is screwed to 

the lower plate . 

O' Brien, Pacenti and Duesch T have sugg sted the use of 

small clear plastic disks designe to ride above the tabl ts, as 

a means of 1 proving tha results obtained in the official disinte• 

gration test for tablets (28, p. 126) . According to these 

authors, by using the aforem ntioned plastic disks, t h f al ely 

prolonged disintegration ti es due to soft gu y residue are 

eliminated. 

A Gershberg-Stoll type disintegration appar tus, which com­

plies with all the specifications set forth by . S. P. XVI, was 

used in thia research (8, p. 934) . 'Rowever, the plastic disk 

required by the U. S. P. XVI, were only applied when ther was 

specific need for their use . Distille water was compared with 

simulated gastric juice* and since th re as no ignificant dif· 

ference in disintegration ti es produced by the two edia, die-

tilled wat r was used as the disintegrating solution (16, P • 284). 

*Simulated gastric juice (fluid): A co bination of sodium chloride 
and pepsin in hydrochloric acid and distilled water (8, p. 1072) . 
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All batches of compressed tablets were tested according to the 

official tablet disintegration tests in U. S. P. XVI after nu­

factur1ng . The results of these teats are reported in Table I 

and figure 1'. As aay be s en from the data, th r is eonsf.derable 

variation in disintegration ti e amo•g the various ents . Pow-

dared corncob has the shortest disintegration time of all t e 

agents tested. 

Corncob !! ! Tablet Disintegrating Ag nt 

The second phase of this study concerned t he disint grating 

action of powdered corncob. However, before any extensive in­

vest! ation of powdered corncob could be und rtaken, the results 

of the previou disintegration testa on tablets containing pow­

dered corncob had to be confi~d. Accordingly, a second lactose 

granulation was prepared, using powdered corncob as the tablet 

disintegrating agent. in order to teat the reproducibility of the 

first teat. live batches of tablets containing 5, 7.5, 10, 15 and 

20 per cent powdered corncob disintegrating agent were manufac­

tured in the same manner as those prepared earlier and were sub­

jected to the U. S. P. tablet disintegration test (8, p. 934) . The 

reaults of these tests aTe reported in 'fable Il. A comparison of 

these results to thoae of earlier teste is shown in Table Ill and 

fiaure 2. Starch and lactose are included in the eompariaon to 



TABLB I 
A COMPAIATIV STUDY OP Slt.ICTED TABLET DISINTIG&A!ING AGENTS 

Disintegration Time 
Tablet diainte• Appearance CoDUnts on the ~A9e . in sees . for 12 tablets) 
grating of manufacturing of Per cent disintegratina aa nt 
aaent tablets tablets 5 10 25 

Corncob (Powdered) tan. grainy tablets good. 0 339 100 115difficulty in afg . 

Lactose (Control) white tablets good. 1195 1195 1195difficulty in afg . 

Methylcellulose white tablets good . 
ae2!arance 

Glossy 962 1622 4500 

tablets good. but 
Redwood bark red excessive pressure 

nee. for smooth tab . 493 475 682 

Silvaco~ 3830 brown tablets !ood. Slightly 1073 1397 4554soft at 5"4 dis . agt . 

Silvacol'!J495 brown excessive pressure nee . 702 998 1609to .anufacture tablet 
tablets fair. butSUvaco~515 brown excessive pressure 949 1187 2550 
nee . for tab . fg . 

Starch (~rn) white tablets good 613 495 305 

tablets with 251 
Wood flour tan disintffrating agt . 1203 890 

00 80 

N 
0 
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Figure 1. Disintegration Times of Tablets Containing Various Disintegratina Agents. 
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TABLE 11 

DISINTBGIATING ACTION OF POWD lliD COllNCOB (TBST TWO) IN 
LACTOSE TABLBTS 

Disintearation Ti.. 
Powdered Corncob (Ave . 12 tabs . in aeca . ) 

T. Hardne.. 10 

.5 350 

7. 5 223 

10 135 

12 . 5 285 

1.5 428 

20 541 

TABLB III 

COMPARISON OP POWDIIID CO ~oB (VALDIS roa T:WO lNDIPIND&NT 
TISTS) AND StAICH AS DISINTF.GR.AtlNG AGENTS IN LACtOSI . TABLitS 

Disintegration ti (Ave . 12 tabs. in sacs . ) 
Hardne11 10 

Per cent Powdered Powdered 
Disintegrant 
Used 

Corncob 
teat 1 

Corncob 
Teat 2 

Starch Lactose* 

s 339 350 613 >1000 

7. 5 210 223 512 >1000 

10 100 135 495 > tooo 

12 •.5 249 28.5 311 > 1ooo 

15 413 428 270 > 1000 

20 522 541 338 > tooo 
*Control 
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indieate the efficiency of derad corncob aa a ta et dis nte­

grating a ent . 
'\ 

From these data , no l nifi c n d ffarence was 

indicated between the two tests ~loying powdered corncob but 

significant differancei were noted between powdered corncob and 

lactose and starch. Thus, it was concluded that reproducible ra­

sulta could be obtained with powdered corncob as a tablet dis• 

integrating agent . 

Once the reproducibility of he tests had been established, 

a s ri t t wa con uct d to determine the physical c arac­

t ri tics oi tne powdered corncob which would produce the opti.ua 

results when incorporated into tablets . The importance of proper 

particle size cannot b overly stressed and it was this phyaical 

property that was firat to be determined . According to Forlano 

and C avkin every agent has an optimum particle size at which it 

produces its beat effect as a disintegrating agent (13, p. 69) . 

ince pow red corncob is a new agent in tablet tudiea, it was 

essential to find ita opti.ua particle size . Up to this point in 

the reaearch, No . 40 mesh 1iae U. S. P. particle size had bean u1ad. 

This particle size waa arbitrarily chosen since this is the par­

ticle size moat co.-only use for tablet disintegrating agents of 

the "absorb moisture and nell" type . Although No . 40 aeah lize 

u•• P. is thought to be the moat effective particle size, it was 
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necessary to confirm this fact . This was accomplished using 1 c-

o granul ion with lu~. powdered corncob i os . 60, 40, 20 and 

ll; ... 1 aiz s tJ . • • e of t four particle sizes w in­

corporated. ~o t · lat • All these tab at rc i l y co ­

pr se wX ept t l do . 14 e•h iz u. S. P. The blets in this 

latter batch we t oo so£ du t;o large particle ..iz• oc the 

powdered corncob and war eaail broken before they could be sub­

jected to the disintegratin teat. aasults of theee tests are r ­

porte in Tabla IV. It could be sean from the data of Table IV 

hat ~o . 40 mash size U. S. P. produced the st outstanding resulta . 

For his reaeon, o . 40 h size u.s.p. waa used throughout the 

remainder of this research . 

The second t at was undertaken to check the vari bility of 

different varieties of corncob as disintegrating agents . Pow• 

dered fiel corncob and powdered popcornco ere t he varieties used 

for this study. Using o. 40 mesh lize lJ , ~ . P. , both varieties 

were includ d in tablet formulations ae tablet disintagratin 

a e t • The t ets ubjected to the U. S. P. tablet disinte­

gration tests. The results of these testa are reported in Table v. 

Although the results are by no means conclusive, it ..y be seen 

that field corncob is lightly s pertor to popcorncob . ror this 

reason, and because of the avail bUity of fi ld corncob, it was 

chosen as the variety used in further testa. 
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TABLE IV 

EFFECT OF PAR'ri.CLE S~ZE or POWDBRED COlUlCOB 

ON TABLET DISINTEGRATION TIME 

Ti e required to disintegrateParticle size (USP mesh No . ) 
(Ave . in ecs . for 12 tablets) 

Ho . 60 .. . . • • . • • . • • • • • • • • . • • . . . . . • . . . 41·0 

No . 40•••••••••••••••••••••••••••••• 95 

No . 28 • ••••••••••• • • • ••• • ••• , ••• • •• • 530 

lto . 14*.•..•••......•• ,.............. . 

* Difficulties encount er d in ufactura of tableta . 

TABL! V 

DISINTEGRATlON ACTIVItY OF PCO&NCOB VS • FIILD CORNCOB 

Time requiracl to diaintegrate 
Per cent disintegrant ~sed (Ave . in sees . for 12 tablets) 

Popcorncob tield corncob 

5 per cant .. ........ . .. ..• .•. 396 345 

10 per cent ... .. .. ... . . . .. . ... 228 117 

25 per cent .•. .......•.... • . . . 295 235 
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The effects of tablet hardness and tablet disintegration 

medium (water or gastric juice) on the tablet disintegration 

times .w re also determined. These tests, a m'f a.r to those re­

~orted in the literature by Burltnson and Pickering (7, p. 634) 

for ot1er agents, indicat d t hat tablet hardness is directly pro­

portional to tablet disint grating ti of powdered corncob. Pre­

liminary expert ents in icate that comparable results were ob• 

tained for di Uled water and artificial gastric juice when used 

a disintegration me ia for tabl ts containing powdered corncob. 

Therefore, distilled water was used •• the disintegration me ium 

throughout the r ainder of this work . 

ffects 2! Powder d Corncob !a T bleta Containing 
=,.;;,;;;;,......,. Constitvents 

Thus far, powdered corncob had shown favorable results when 

used as a disintegrating agent . Although these results have ap­

pear d ignificant in lactose tablets, it re ained to be deter­

mined if the same results would be obtained in tablets containing 

active ingredi nts . Because lactose is water soluble, it can af• 

feet the disintegration ti e of the tablets in which it is in­

corporated. A solution to this problem would b to use powdered 

corncob with active constitu nts which are partially or complete­

ly insolubl in the disintegration m dium . Three such agents -­
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acatyealicylic acid, calciua carbonate and sulfadiazine were 

choaen . Lactose waa uaed as the control . Three batchea of each 

active constituent were used. Tan par cant powdered corncob, 101 

atarch, and 101 lactose, raspactlvaly, were incorporated into the 

three active conatituants. The thods for granulation of acetyl­

aalicylic acid, calcium carbonate and IUlfadiazine povdera and 

manufacturing of the granulation into flniahed tablets ware con­

ducted in the mannara aa those outlined earlier in thia paper. All 

tablata vera subjected to U. S. P. tablet dlaintegration testa ia­

diataly following manufacturing . The resulta of these testa are 

reported in Tabla VI and figure 3. rroa these data, powdered 

corncob appeared to be superior to atarch, the claaaical disinta• 

gratin aaent, in all tablets tested. 

Diaintegratina Effects ~Different Parte £!Corncob: Chaff, 
Middle Section !!! ~ 

The phyaical appearance of corncob reveals that it ia co.­

posed of three diatinctlve parte: the inner area or pith, the 

.tddla section -· the woody aubatance, and the outer layer or the 

chaff . Burke, after separating the three layer• of corncob, ana­

lyse e~ch layer both quantitatively and qualitatively (6, • 5). 

Hia finding• indicated that the two major conatituents of corncob 

are starch and cellulose . Although each of the three sections of 
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COMPARISON CW POWDERED CO CO AND STAllCH AS DISINTEGRATING AGBNTS I TABL!TS CONTAinNG 
ACITYLSALICYLIC ACID, CALCIUM CAJlBO ATB oa SUI.FADIAZI B 

Disintegration Time (Ave . 12 tabs Disintegration Time (Ave . 12 tabs 
in sees . ) . Tablet hardness 6 . 5 in sees . ) . Tablet hardneea 10 

Active die nt Strona Cobb units Stronz Cobb unite 

Cornstarch Corncob Lactose Cornstarch Corncob Lactose 
(Powdered) (control) (Powdered) (control) 

Acetyl a eylic Acid 600 406 >7200 3600 60 > 7200 

C..lci rbonate 1800 420 >7200 > 7200 1200 >12oo 
Sulfadiazine 2500 410 7200 6000 1680 > 7200 

Lactoe * 300 95 1000 117 495 1195 

* trol 
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corncob (chaff, woody substance and pith) contain cellulose and 

starch, there ia a variation in the quantity of these two ingre­

4ients in each part (Se• Tables VII, VIII). Starch and/or cellu­

lose may be respoueible for the effectiveness of corncob as a 

tablet disintegrating agent . Thus, a quantitativa variation of 

starch and/or cellulose in different parts of the corncobs may re­

sult in differen~ disintegratina ti_.s when these parte are incor­

porated indepeniently into tablets instead of the whole powdered 

corncob . Accordingly, each of the three parts of corncob was 

separated by physical meene . the chaff was scraped off with a 

grater, the pith was bored out by an electric drill, and the re• 

mainder of the corncob vas ground in a Wiley Mill (A B B I 

lngineering eo., New York, tf. Y. ) to be used as the woody sub­

stance . lach of the separated parts was grouad to a fine powder 

and passed through a No . 40 aesh ei&e U. S. P. sieve . the ftne 

powders were then incorporated into lactose granulations and 

aanu:faeturect into finished tablets. The finished tablets were 

aubject•d to tablet hardness and U. S. P. tablet disintegration 

teats, the results of which are reported in Table IX. As can be 

seen from the da•a in Table IX, there are pronounced differences 

among the tablet disintegration times . The three parts of corn­

cob in order of 4ecreaaing dieiategrating action are pith, 
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TABLE VII 

C&LLULOSI CO TINT OF C COB AND PART * 

As Analyzed MOistur 
'1 t 

tire Corncob+••.••...••••• 25 . 12 

Chaff . •....•.•.•...•.•.•••• %6 . 39 

Woody part .·• ••••••••••••••• 25 . 89 

P1. th . ...................... 33 . 45 

26 . 37 

28 . 28 

27 . 30 

35.85 

TABL VIII 

STAllClt CONTBNT OF CO COB AND AllTS* 

Sugar as calc . to 
Dextrose Stare 

8 t 

+ntire Cor co ............ 0 .3794 34.15 

Chaff • .•.• .• •..•....••••.• 0 . 3868 34 . 80 

Woody par ................ 0 . 3828 34.45 

Pith..........•.. . . .....•. 0 . 3366 30 . 29 

+ Th entire corncob 1• compo ed of: 
Ave . '%. 

Ch ff ••••••••••••••• 24.97 
Woody part •••.•••••• 73 . 36 
P.ltb. ............... 1. 67 

100 .00 
*Burke, G orge W. So e analytical data on cor cob. 

(6, P• 3) 
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TABLE IX 

TABLBT DISINT GRATING ACTIVITY OF CO~~COB AND ITS TS 

Part(s) Uaed 
Di integration Ti 

Rardnesa 6 . 5 
Strong Cobb units Strons 

Entire Corncob••••••••••••••• 95 145 

Chaff •••••••••••••••••••••••• 291 S77 

Wood. part •••••••••••••••• • ••• 56 248 

Pith................ . . . . . . . . . 10 87 

TABLE 

TABLET DI INTBCU 10~ STUDY 01 C&LLULO • VS . TAllCll 

Disintegration Time (Ave . 12 tabs . in ece.) 
Disinte,grant Hardneu 6 . 5 Hardnesa 10 

Strong Cobb units Strona Cobb units 

Celluloee•••.•.•••.••..• • .•• • 123 245 

Corn tarcb•••... • .••••.•• • •.. 300 495 

1:1 Parte of 
Cellulose+ starch••••••••• •• 86 110 
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wood-like middle a ction and chaff . the•• results raised the 

question ae to whether the dtsint grating action of powdered corn.. 

cob, or its parts, were due solely to the activity of its starch 

content. It wa evident that cellulose must have had an active 

part, Iince th pith, with the lowest starch content and the 

highest cellulose content of all parts, showed the best tablet die-

integration ti e by a larg margin. 

The 1\ole of CeUuloa!* !9. th pisintpgrl&tig Acltivit;y !!, 
!Owdered Cotncob 

Cel b!l ose haa not been reperted as a cliai tegrating ase t . 

However , the r ults of the previous testa have led to the belief 

that th18 agent is partially or fully naponsible for the cliainte­

grating activity of corncob. In ord.er to clarify thts further, 

three nt h s of lactose tablets containing cellulose, •tarch and 

a co btnati'on of c 11ulose and starch re m ufaetured. Ten peT 

cent atarch ~ 1 lluloae, reapectively, were adde to the 

first two batches . tn the third ba.teh a 101 l!tixture of eq at parts 

of cellulose and starch was incorporated. All tablets were manu­

port and vera. baecU.ately subject to t~e U.S •• ta'bl t disinte­

gration test. The results are reported in Table X, and indicate 

*Cellulose was obtained from Stanley rug Pro~cts, Inc . , Portland, 
Oregon. This product is marketed as Stanoce~. 
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-that cellulose has better disintegrating action than starch. The 

combination of equal parts of cornet reb and cellulose, in turn, 

is superior to either one of th separate agents . This y indi · 

cate that starch and c llulose, tn addition to &erving s didnte• 

grants per !!,, exhibit a potentiating effect on the isintegrating 

action of each other. Crisafi and Becker noticed the sa.e poten• 

tiating effect of starch on the disintegrating action of powdered 

sponge (10, p. 365) . The potentiating effect of cellulose and 

starch could. be a t:easonable explanation for the improved tablet 

disintegrating activity of powdered corncob. 

Mechanisa 2£. Disintegrating Action .2! P~del'ed Corncob 

The mechaniiDl through whic pO'IIdered c.orncob, starch, or eel• 

lulose acco pl1sh theiw disint grating action is QlO&t likely the 

saae . These agenta swell when in contact with water and as a re­

sult are capable of ruptu1'illl tablets in which they are incorporated. 

Since absorption is an iaportant factor in this action, tests we1'e 

conducted on powdered corncob, starch, cellulose, a combination 

of equal part of starch and cellulose, and lactose (control) to 

determine the comparative ab orptive qualities of these agents. 

OneMgraa s plea of the materials were first dried to constant · 

weight at UO0 c. ancl then placed in a humidity chamber for a 



TABU XI 

ABSORPTIVE 0 IItTlES OF V. IOUS DISINTBGRAXING AGENTS 

MoiatU're absorbed. bi select ed gants after 24 boura 
Relative 
Humtd.ity Cellulose Corncob Starch 1:1 Cellulose & Lactose*,'%. t. 'Powdere l '%. Starch '%. '%. 

so 3. 7 5 .8 6 . 5 5 . 2 3. 1 

60 3. 9 6 . 8 6.9 6 . 2 3 . 2 

70 6 . 6 10 . 8 9 . 6 9 . 2 4 . 4 

80 7.8 13 . 6 13 . 4 11.3 4 . 7 

90 10 . 2 19 . 5 19.3 16 . 5 6 . 1 

98 17. 5 51.3 47 . 2 38 . 8 6 . 6 

*Control 
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*Control RELATIVE HUMIDITY (PER CENT) 
Figure 4. Absorptive Properties of Various Disintegrating Agents 
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twenty-four hour pe:riod. A Vapor-Temp (BLUE MElectric Co . , Blue 

Island, Ill . ) huuddity c beT was used. The weight gain was c 1­

culated by reweighing each sample after the twenty-four hour i n­

terval . aesults of these testa are :reported in Table XI • nd 

figure 4. The w ight gain is recorded in Table XI a s per ce t o 

sample weight . These results indicated that a slight negativ cor· 

relation existed between water absorption and tablet disintegration 

time. Generally, the di integrating agents which absorbed the 

moat wate:r were those which, when incorporated into tablets, re­

quir d the ~Jhortest ti es for tablet disintegration. 
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SUMMARY AND CONCLUSION 

The purpose of this paper was to investigate the tablet 4ia• 

integrating activi t y of powdered corncob . The research progra 

as divided into two p rts, first, a comparative study of a nuaber 

of wood products including corncob and, second, a number of more 

specific tests concerning physical properties related to tablet 

disintegrating action of the po dered corncob. The results of the 

first part of the research indicated that powdered corncob was 

superior to starch , one of the best disintegrating agents to data, 

and to ot her wood products as well . The results of the disinte­

grating action of powdered corncob proved to be reproclucible . 

The optimum particle size, at which powdered corncob produced 

the highest disintegrating activity, was about No . 40 mesh dze 

U. S. P. This correlates with t he optimum part icle size of other 

ne disintegrating agents such as powdered sponge and powdered 

orange pulps . 

Two verities of corncob, field corncob and popcorncob , were 

tested. The re ults indicate that field corncob is slightly supe­

rior to popcorncob as a tablet st rating agent . 

Disintegrating action of powdered corncob was t sted in both 

partially and completely insoluble atertal - - acetylsalieylic acid, 



40 

calcium carbonate and aulfadiadne. Powdex-ed corncob produced aupe· 

rtor r esults over starch as a -t abl et disintegrating agent in tab• 

leta containing all three above ..ntionecl materials . 

Tha thr ee physically distinctive layers of corncob ... chaff, 

aody substance, and pith - - were separated and incorporated in 

lacto.. tablet s as disintegrating aaenta . Significant differences 

ware seen aaong the disintegration times produced by the three 

layers of corncob . The pi t h showed superiority over the other 

two parts . 

Starch and cellulose are the t o main constituents of corncob . 

A series of tests was conducted to study the separate and combina• 

tion ffect of these aaenta on the diaintegration of tablets . The 

combination of cellulose and starch 1n41cated better results than 

the separate action of either aaent alone . 

The mechanint throuah which powdered corncob, starch and eel· 

lulosa accolllpliah their diatntegrating actions :h mon likely the 

same. These agents swell when in contact with water and will rup­

ture the tablets in which they are incorporated. Bec~se ab• 

sorption is a major factor tn this action, testa were conduc:ted 

on the comparative water absorption rate of these aaenta. A slight 

negative correlation existed between water absorption and tablet 
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d1eintearation time . thua, the disintegrating ~gents which ab­

sorbecl the 110at w t r were in general thoee which, vheu incor­

porated into tablet•, required the shortest time• for tablet 

diaintegratio • 
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