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Solvent depos ited (SO) systems of fel odipine were prepared with 
bi olog icall y inactive carri ers like mi crocrystalline cellulose (MCC ), 
lac tose. potato starch (PS ), and aerosil in different rati os. These sys­
tems were evaluated for drug content uni form ity dill" carrier inter­
ac ti ons, and dru g release profi les. Drug-can'ie,: int ~'actions were 
evalu ated by using Differenti al Scanning Calorimetry (DSC), IR. and 
TLC. The results of drug-carrier in teraction studi es indicat ed that 
then; was no int erac ti on between the drug and the carri er. Rel ease of 
drug from SO system was markedly increased th an that of the CO ITe­
sponding phys ical mi xture. The increase in the order of di sso lution 
ratl' of fe lodipine fro m SO systems was: MCC > aerosil >PS > 
lac tose. 

Introduction 
Felod ipine (FP) is a vasoselecti ve calcium antaao-

b 

nist of/he dihydropy ridine type, spec iall y deve loped 
for the treatment of hypertension ' . 1t is practically 
inso lu ble in water2. Solvent deposition technique is 
widely used to improve disso lution rate by deposit­
ing the poorly so luble drug on the surface or an 
inert carri er. Improvement of dissolution rate by this 
technique is due to an increase in surface area and 
wettab ility of the drug.1 A. Tn the present study, so l­
vent deposited systems of FP have been prepared 
with inert carriers such as microcrystal I i ne ce llul ose, 
lactose, pot:1to starch, and aerosi l and eva luated ror 
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the poss ib le drug-carrier interactions, drug content 
uniformity, and drug release profiles. 

Materials and Methods 

Materials 
Felodipine BP was obtained from sample from 

Cipla Ltd, Bangalore. Microcrystalline cellulose, 
lactose, potato starch and aeros il were purchased 
from BDH, Ltd. All other chemicals used were of 
analyt ical reagent grade. 

Methods 
The SO systems of FP with MCC, lactose, PS 

and aerosi l were prepared in the drug to carrier ra­
ti os of I : I , I : 2, I: 3, I : 4 and I : 9 by solvent 
evaporation method. Physical mixtures havi ng the 
same weight ratios were prepared by thorough ly 
mix ing the appropriate amounts ofFP and carri er in 
a mortar using geometric dilution technique. 

The FP content of all SD systems was estimated 
usin g spectrophotometer (Systronics model 118 , 
Ahmedabad) at 24 1.5 nm. Drug-carrier interac­
ti ons were studied by DSC(Se iko, Japan , DSC 
220C), IR (Perkin-Elmer 725, KBr pe ll et method), 
and TLC (40:60 ratio of ethy l acetate : cyclohexane 
as e lu ting mixture) . Disso lu tion rates of FP from 
pure drug, physical mixtures , and diffe rent SD sys­
telllS were determined using USP XXIII, dissolu­
tion test apparatus 2 ( Paddle method) in 900 ml of 
pH 1.2 med ium containing 0.2 per cent w/v SLS at 
37°C and a rotation speed of 50 rpm. The samples 
were withdrawn at different durati ons and assayed 
spectrophotometri call y at 241.5nm. Dissolution ef­
ficie ncy (DE) of the disso lu tion data was calculated 
by the method proposed by KhanS. 
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Table 1- DEw values of the prepared physical mixtures and solvent deposited system s 

Ratio of Per cent Physical mi xtures 

FP:car of carrier Lactose PS Aerosil 

ri er 

1:0 0 9.34 9.34 0.34 

1:1 50 10.65 13.85 IIU 

1:2 66.7 13.42 16.79 20.)\4 

1:3 75 .0 19.32 19.25 23.53 

1:4 80.0 2 1.66 20.91 28 .48 

1:5 90.0 24.9 1 25. 16 30. 16 

Results and Discussion 
The FP contents of all the SD systems were found 

to be within ± 5 per cent range of the expected per­
centage of drug content values and the low va lues 
of standard deviation values ensured the drug con­
tent uniformity of the SD systems. Consistency in 
mean per cent drug content of batches prepared was 
also ensured by low coefficient of variation va lues. 

The DSC thermograms ofFP and SD systems ( I: I 
weight rat io) prepared with various carriers are 
shown in Figure I. DSC curve of pure drug exhib­
ited a sharp peaks at 147.2°C , which is correspond­
ing to its melting point. The SD systems prepared 
with MCC, aerosi l, PS, and lactose have shown the 
sharp endothermic peak at 144.2, 140.8, 145.9 , and 
148.4°C, respectively, a lmost coinciding with the 
melting point of FP. These resu lts showed no ev i­
dence of interaction between the drug and the used 
carriers. This is further confirmed by the results of 
IR studies and TLC studies. 

The resu lts of DE60 values are g iven in Tab le I. 
The DE60 values of all the physica l mixtures pre­
pared with the carriers increased in di sso lution rate 
of FP when compared to pure drug and increased 
with increase in weight fraction of the carrier. Thi s 
may be due to so lubilizing effect of the carriers used 
in the study of the drug . The DE60 values of all the 
physical mixtures containing lactose are found to 
be highest than that of the physical mixtures con­
taining other carriers. This is because of complete 
so lubility of lac tose in aqueous fluid s, which facili-
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So lvent deposited systems 
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Figure 1- DSC thennograms of fc lodipine and 
preparcd SD systems: (a) Pure drug. (b) P:Lactosc 

( I: I ). (e) FP:PS ( I: I), (d) FP:Aerosil ( I: I). and 

(e) FP:MCC(I: I) 
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tates the di ssoluti on rate. The SD . ys tems of all the 
carriers showed marked improvement in dissolution 
profile compared to corresponding phys ical mi x­
tures. It is observed that the rate of di ssoluti on is 
dependent on drug to carrier rati o. In the sol vent 
deposited systems the coating of the drug on the 
surface of the carrier resulted in an increase in ef­
fec ti ve surface area of the drug part icles leading to 
fas ter di ssolution.1 A. The values of DE(,() indicated that 
the 1: 3 drug to carrier ratio is considered optimum 
fo r enhancing the dissolution rate of FP. 

Among the fo ur carriers used in the study, SD 
systems prepared with MCC gave the highest di s­
sol ution rate of FP and the order of effecti veness of 
carri e rs in in c reas in g th e di sso luti on rate is : 
MCC>aeros il>PS>lactose. The fas ter di sso luti on 
rate by MCC-FP SD system can be attri buted to 
swelling ability of the carrier which further increases 
the effecti ve surface area of the surface depos ited 
drug6. Though phys ical mixtures con taining lactose 
gave fas ter di ssolution rate when compared to that 
of phys ical mixtures containing other carri er the SD 
systems containing lactose was fo und to be least in 
an increasing order of di ssoluti on rale. This may be 

due to less surface area avail able for the deposition 
of the drug on the surface of the lactose compared 
with MCC. 

Hence, from the studies carried out, it can be con­
cluded that the improvement in the dissolution pro­
fil e of the FP is achieved throu gh solvent depos ited 
systems. The SD system utili zin g MCC, as carrier 
in 1: 3 ratio, shows promi sing results in improv ing 
the di ssoluti on rate of FP. 
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