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Evaluation sf rosin as 
coating 

Abctract 

Thecmcept of cntcric mating for pills and !ahlets~s known for over a cerrturyl. 11 is used 
for protecting acid-sensitive drugs from gactric fluids, preventing gastrlc diszress, nausea. 
localizing the dclivery and ahwrption of d r u g  and providing a delaycd or  icpeat aclion 
calrlponerlt in thc f o r m ~ l a ~ r o n .  More than hundred mater~als have been tried for this 
purpose and virtually all commercially avallablc enteric coating materials have bomc or  
the other disadvantage. The pH o t  thc \tomdch varies h u m  pH 1.2 to 4.5 and gabtrlc 
residence time Iron! 1 to  4 h. The alkalrni~at~on of gastrointestuial tract is a gradual 
process. Sometimes, pylorus or  entrance of small intestine is more likely to he acidic than 
alkali~e. Hence, snlubility ;jt pH 5 and ahore gives a better critcr-ion for sclzction of 
cnteric coating material. Shellac and cellulose acetate pthaiate (CAP) are w;dely u ~ e d  as 
enteric coating materials. However, shellac does not dissolve In slightly acidic m e d ~ a  (3 
to(lp14) and hence there ir w r y  little or  no ;ahsorption in  the intestrne and CAP is highly 
hygroscopic and is susceptible t o  hydrolytic breakdown upon storage at high 
telnperatures and humidity2. 

Rosm is a solid resinous material that occu~s  naturally in thc oleores~n of pinc trees. 
Various rosin derivatives like esters, hydrogenated rosins, modified rosins and 
polymerized rosins are widely used in paints, varnishes, food products, cosmetio. 
chewing gums and dcrltal varnishes. This communicat~on deals with the evaluation ot 
rosin as an  enteric coating material. 
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Salicylic ;acid IGIS hscn hcicck~[ :!\ drug Irrmuw !if 115 i~l!ridIi~ie n;iti~rc~. easy mtirnation and 
rcaiiy ;iv;til;ihilily. i'hc r,in!ilca w t . 1 ~  1:1k<.n in i i  !:il~t~riil(ii.\ \ i : i I ~  ~: : i \ \ . -c~at ing panwith a 
8 (in di;imcicr :II ihc r n w t l ~ .  i ' k  s p ~ J  t ~ t  rot.i:iim wit5 .!diii\icd 11140 qxn. Hot mwas 
blawn for 15 inin liy a hot ;!ir dricr, kept 18'' ;iw\ i r w i  ilie :I;II~. ' 1  hc per cant soluiianof 
rosm i i ~  ;iccto!x \\,;I\ s p r : ~ p ~ l  OI? p;i~iiiics Acq~iii~: h. i~w/Ac ill 1hc yr:iye? six 111c11tx 
aw:g frtiiii thc ~yiix Sp~:tyii>g was &mc !>,v ,ji~\si11:2 ~ i i c  I~II : : ICS Iriili) icn times. Gianuiea 
were t h  :iIl(nwd iii !(,tii~c i 1 3  i11r ~ I I I  l ~ i  I i \ c  I ~ I ~ ! I .  ~ I I I L !  l h ~ t  xi! N;IS h h v i ~  for !en niin 
This const~tuted one amt. The  proccas war r~pc : i t td  111 i i ~ ? p s ?  IS coxs to eive a phase 
ratio of .7: I core maleria1:coating n~rkteri:il. 
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The moistute absirrption itudics ('1 :ihle I )  ;ti vaiinus rclatrve humidities have shown that 
m,ln is highlv hydiophoblc ;itid !>;I\ very ?ittlc allinity f o r  moisture with leis than 1% 
"lo~sture absorptior! ;it ii)O'% R.14. Whcn ca i t ed  on drug gr;inulec, it impart\ very good 
rnoicture pnwcr ivc  coating i < i  thc drug inittcriiil. 

The dissciluiion stotlic\ thow that therc is d varz:ltlon of release characteristics with thc 
pH of  the mediuiii. Tile t h t s  wcrc st;itisticallv analysed ~-iaq~E;qing ;L : test. It is obsnved  
that tile diw~li i l ion profilca h s r c  statihticallq <ign~ficdnt whcr: conrp;iicd with ilir rcleasr 
ot contnrl dr-iig gran111c\ w1i5 ;'value Ecs than 0 05 111 all :he cacca. I n  ortisr to krrow the 
nechlinitm of r c l e a x  the tlatir was fed  to C'ahlo FX 702 1) progr:~mmahk calculator for 
lincar regression :inalysis ai;d  rat o lde r  dissolution ratc con\trcnt (Table 11). Another 
p r a ~ n e t u  for 5tudying LIiz disvAuiion n~echanrwr i s  $lie Mixson Crouell cube roof 
dis\olution ctrri?tant (Tiihlc I!). ?'his is b a d  on three assumptions: 

Table I 
Phy8isal properties of rosin N grade (ilSl) 

.Muniu,r uiiwrpiuti srudra 

Relatwe h u m i d q  Percentr~gc of 
lixrccntnge) monturc ah\orptton 

17.5 0.lC i0.13!9 
52 0 0 35 (I )  45) 
82.5 I! 55 fU 60) 

IW 0 II si (0 95) 

' Alsenic content ta ie i !  hy Bettendorrr method. 
'Values III ht.~%et .,re % o l m t u r s  ahwrpiion of rmin-co.lled 
W r l n  glnnulcs. 



I). dissolution occurs n<irnr;~l to thc >crf;:ce of S O ~ I I ~ C  ~);~l-ricIcs; 
2 )  ;igit;itiun is unil'orm ovcr ;ti1 thu cxpo!icd wrf:~eer m d  there is no $tagnation; and 
3) the particle of solule rcri~ins ith jic~inivtrio rhiipc. 

I1 is observed th;~t  nisin in1p;lrt: ~~sc'ci lcnf ; tc~d-~cii \ tant  cm~ting with less than lil% 
drug ~c lc ;~sc  in 3 h ; ~ t  pi1  1.2. Lvcn :if p l i  3 . 0  t l ~ c  t1111i is re\ist;mt LO acid releasingocly 
40'% of drug in 3 11. An i11tcr~'sting phcri,irncnrm ot>scrveJ u8hich is very useful forenteric 
coating n~aterii~ls is thc high pcrccnra$c (;iOout 7 5 " , , )  oS drug rclcasc in pH 5.0 mcdium. 
As cxplaincd carlier the drug relc;~sc :I! p t l  5.0 critcriot~ is mure important than the drug 
releasc in intestioal ~nedium. In thih respect rwin has advant;~gc over other hydrophobic 
materials to he uscd for enrcric coating. At pi 1 7.2 end X.0, ;~inrost Y[i% of thc drug ii 
reledsed in I 11 only. exhibiting the sus~eptihility OS the ctiatint: rn:~tsrial to alkalinepH3 
which is highly dcsirahlc in cntcrie-coatii~g m;~tc~i;ils. 

The study of thc dissolution ,ncch;tnisms show r hat in all thc pH mcdia the releasi.was 
obeying a first order releasc kinetics w ~ t h  high couel;ition coeficient. There is a gradual 
increase in.the dissolution constant with incre;lse in the pH of the medium showw a 
quicker release of the drug. The dissolutwn ;~lso follows the Hixson-Crowell cube foot 
dissolution law and hence thc assumptions 03 which the law is based are applicable to 
rosin coating also. 

It can be concluded that rosin has got cxccllent potential to he used as a coating 
material especially for enteric purposes with definite advnnt;~ges over other matenala. 
Rasin IS widely used in dental v;trnishes for protecting oral cavities from moistureand 
acid seepage, and no toxicity data have heen reported up till now. Hence it 1s necessary 
to establish its usefulness as enteric coating material in in vir'o animal studies and iaterln 
toxicity studies. The in vitro studies strongly support its usefulness as coating material. 
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