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CARBOPOGOELATIH COACERVATIO2l : 
IJlFulEncE OF SO= VARIABLES 

The extent and integrity of mioroenoapmlation ie 
hypotheei%ed to  be dependent on the opthlsation of 

sediment weight surd vol\flllft. Thi8 l e d  to the Investiga- 

tion of the effeato of %he type of gelatin or oarbopol, 

the ratios o f  the aoaaervate materiala, the total 

oolloid ooneeatratlons, the starting pH of gelatin 601 

7 39 
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740 ELGINDY AND ELEGAKEY 

nounoed. A stirring rate of 300-350 r.p.m. &are BIL 

almost epheriosl, uniform coacternrtos with avomag0 

diarmster of 59 u. 

IIJ'PRODUCTXON 
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CARBOPOL-GELATIN COACERVATION 741 
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742 ELGINDY AND ELEGAKEY 

Sedimnt We&$& - Us- a pipette, 5 ml quantity of 

the final ooaoervatr mixture was then oentrifuged ia 

a tarod tube at 2000 r.p.m. ?or 5 mimutea. cpbe super- 

&$,#mat Volume - The reet of  the fiaal ooaoervatioa 
PrixQUrc, mi@ lmodietely paured in a graduated g2aas- 

steppored ayllnder, The o o ~ a e m t e  phase was allowed 

t o  settle at roan temperabre for 3 houre and than 
mmumd d i r e o t l y  from the QSaduste. It waa found that 

$he eoaoem4m volume wau reproducible C t  0.5 nl) at 

the em3 of three hours srrd thereafter. An average of 

four detenoin&ioxm W ~ B  reoorded axad expreeaed ae 

perneafa8e 

Colloid Conaentmtlon - Vsvioue oonaentrabiorv 
of gelatin (type A) 801 were coaaervated w%+h the 
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CARBOPOL-GELATIN COACERVATION 7 4 3  

correapandlng oarbop01 941 801 uonoentretiona et  40°C., 

keeping the r a t i o  l t l O  (oarbopoltgehtin) oonetan$. 
The sediment weight and volume were reoorded. S W e  

the apgroxinrate ge;tatin temperalum o r  met gelath  
I s  about 3SoC. (12.13). a drop o f  the ooacrervate ma 
plaoed on a oold s l ide  to  assist galation and prevent 

drop18t 0Wfe80B1UIe. (Ultl) -8 

dete-d miaromopiosllJr. 

Effeot o f  GelatSn njX - A aeries o f  2% w/v gebt ia  

(type A) sol we- adjusted t o  var iow pH vrilUe6 by 

dropwise addition of either 10% V/Y hydrochlorio m i d  

or 10% W/Y eodiurn hydroxide aolution. Eauh o f  them 

eohtiorrs ma ooaeemated ar previously meatfonrrd wlth 

0.2% W/V USrbOpOl 9411 801, !the sediment might end 

volume were determinsd. 

Effeet of S t $ r r b a g  Rate - A  eol of 0.2% w/v oarbop01 

941me a o a a e m t e d  with 2% w/v gelatin (type A)  a01 

ab thmo different rrtirring rata'e (1001150. 3001350 and 
600-650 r.p.m.)* A t  ewh mte,  the etat ie t ioa1  diameter# 

for partiule 6-e distrtbution were determiaed Opiuro- 

soopioalljy, Photolaiorograpbe were taka% 

t 

A hi& w u  dorrr t o  aoleot a propcrr ooabirration of 
gelatin type B or A on QIP) ride aa4 aae of the ear- 
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744 ELGINDY AND ELEGAKEY 

polrr (934, 940 or 941) on the other aids,  that &me 

P, higher sediment weight and volurce (FU. 1 and 2). 

Iaapection of the remtlte of different col lo id  

crombinationa showed that gelatin (type A) sol combAned 

nith awbopol 941 sol &avo the wet value. for 

erdirmn$ weigh$ and volume in all the r a t i o s  etudied. 

Figure 2 showed the effeat of 

earbop018 t o  gelatin A on the y%eld expresred ar aedl- 

man$ might and volume. A t  0srbop.ol 941 : gelatin 

(typa A) ratio 

polwa8 deteated i n  the eupernate I.sgsr of the ao8oe3pI 

rated nixture, whiah exylaiarr the low Bediprent weigh% 

and voluw values obtained. Upon inoreaaiag the gelatin 

ratio, the eedbuent might aoquirer a peak at 1810 

oarbopol : gelatin zatio where no 6xoero Qf either 
oolloidr war deteoted in the uup8m$0. For oerbopol 8 

gelatin ratio8 above l t l 5  exa888 gefat- %a the super 

nate warn deteated, 20 aopolude, a work* range of 

1110 - 1815 -bop01 94l  t o  gebtirr (type A) =ti0 

the ratlor of 

from 1:l to 187.5, exuee8 oarbo- 

oouZd be oonridered to prooeed rith, 
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CARBOPOL-GELATIN COACERVATION 745 

6 m91--' 00 

I \- 
500 

I 
I 

\ 
'h 

Carbopol/ trtatin ratio 

FIGUKE 1 
Amount of carbopol-gelatin (type B) coacervates at different ratios: 
Carbopol 934: weight A* , volume - 
Carbopol 940: weight A+ , volume r 
Carbopol 941: weight A-----A , volume 0----- 0 
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746 

mg 

600 

500 

ELGINDY AND ELEGAKEY 
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Carbopol /Gelatin ratio 

FIGURE 2 

Amount of carbopol-gelatin (type A) coacervates a t  d i f f e r e n t  r a t i o s :  

Carbopol 934:  weight A-,, volume - 
Carbopol 940:  weight +A , volume - 
Carbopol 941:  weight A-----A , volume 0----0 
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CARBOPOL-GELATIN COACERVATION 747 

Weight (A,mg) and volume ( 0 ,  m l )  of 1/10 carbopol 941 to gelatin 

Ttype A) coacervates a t  different colloid concentrations. 
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748 PLGINDY AND ELEGAKEY 

l?mm 1 
Sediment Weighf and A v w a g e  aoaoerrste Dismeter 

of 1 r l O  Carbopol 941 I Celatia (l’$?pU A) 

at alfferent P o t e l  Colloid Comentratione 

440 175 39.8 50,) 

660 310 47.0 56.4 
880 666 75.7 59 

1100 730 66.4 64.1 
1320 785 59*5 70.2 

1760 850 48.3 108 

2200 870 39*5 135 

U B I i E  e 
mihen* Volume ( m l )  and W e W f  (13le;) Yields of 0.2% w/v 

Carbogol 941 So1 Coaaervated with 2% w/v Gelatin 601 

(!Pype A) of V m  pH Valuer 

Gelatin pH Sediment volume Sediaent mi&$ 
a ry 

11.7 Y - 
8.7 33.15 544 
6.8 m.30 S66 

4.8 3.32 600 

2.8 3.73 78 

1.0 P.25 67 
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CARBOPOL-GELATIN COACERVATION 7 49 

60 t 

10 30 50 70 90 110 

Diameter, urn 

FIGURE 4 
Size frequency distribution curve of 1/10 carbopol 94lfgelatin 

(type A) coacervates at different stirring rates: 

600-650 r.p.m. 
300-350 r.p.m. 

x r ,  100-150 r.p.m. 
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CARBOPOL-GELATIN COACERVATION 7 51 

Also, ooaoerration of gelatin 601 ( i .e*p.  8,4) was 

markedly suppressed by lowering its pH to value6 lees  

than 6.8, In other w0rd8, tae greater the dlfferencre 

between the starting pH of gelatin 801 and its 180- 

eleotrlo point, the higher the euppreseioa In aoaoem- 

tion (2). 

When gelatin (type A) sol at pH 6.8 waa waaemted ,  a 

madmupl sediment w e m t  wa6 obtained, while et pIi 8.7 

the sediment volume me at maximum. Thlr oould be 

attributed t o  the swelling of aarbopol at higher pH 

ralue (ll), 

$?foot of S t k r r $ m  Rate - Carbopol 941 aol  WBII ooacerv- 

ated with gelatin (type A, pH 6.8) eol at 4OoC. in a 

ratio of 1110, at three different a t i r r b g  rateta. 

The rebu;lfr In  Fi- 4 and Table 3 shew the effeot 

of etirrlng raterr on the oaroewate ahape ard rriae 

distribution, A t  hl@ etirriag rate, 600-650 r*p.mOs 

the oosoervatee were fiae with an averaga diameter 

of 44.6 un~ but suffering from noatation oeused (%v) 
by alr  entrainment. On the other haod, at 1001150 

rep.m. the eoaaemtea were coarse, uneven ia ahape 

with an average diameter (g,) of  78 Um. Stirrw in 

the rangct of 300-350 r e p a  resulted Ln elmost 

spherloal unifona ooaoerratee with an average diameter 

of 59 UPL. Thlr fiadbag is In aooorbarPo0 a i th  tbet 

raporbed by Newton et  a3 iic)) on gehtitl-actaoia cmcter- 
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752 ELCINDY AND ELEGAKEY 

FIGURE 5 

Microscopical examination of carbopol-gelatin coacervates (magnif ica- 

tion x 100) 

rateo. A photoniorogreph of this cosaerwrte lpirture 2s 
- i a P i g u r e 5 .  

0n the baefta of the above mentioned reaults, the 

optimal ooaoerretlolr oondl.t;lona aro t Type A gelatirr 

sol  of pH 6.8 together w l t h  aarbopol 9U sol at a ratio 

of at10 w i t h  a t o m  aolloid oonrrentrstloP of l.l% w/v, 
'pho reoorery of t h e m  aoaoer~stoa and the applies- 

tion of the teohniquo t o  sncsapsulate drug8 w i l l  be %ha 

aubjeot of our next publioation, 
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CARBOPOL-GELATIN COACERVATION 7 53 
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