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Abstract 
In the present study the effect of formulation variables on drug release and floating properties of ofloxacin drug 

delivery system was investigated. In formulating Gastric Floating Drug Delivery System (GFDDS) hydroxy propyle 

methylcellulose (HPMC) of different viscosity grades and carbopol were used. Interaction terms and main effects of 

the above formulations were evaluated quantitatively by utilizing various systems like MS, IR, and UV in different 
buffers. It was concluded that both HPMC viscosity and the presence of carbopol and their interaction had 

significant impact on the release and floating properties if the delivery system. It was observed that there was 

decrease in the release rate with an increase in the viscosity of the polymeric system.   
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Introduction 

The novel design of oral controlled drug delivery system was primarily aimed at achieving more predictable and 

increased bioavailability of drugs. Some drugs restrain and localize the drug delivery system within the specific 
region of GIT, this variability cause unpredictable bioavailability and time for Cmax1. Gastric emptying time for 

humans generally vary from 2-3 hrs2-3, this cause incomplete drug absorption of drug which is primarily absorbed in 

stomach and upper part of intestine4. Incomplete release or absorption of drugs is the major cause of diminished 

efficacy of administered dose.5-6 To overcome these problems a specific drug delivery is designed for a specific 

region of GIT, which offers numerous advantages, especially for drugs exhibiting an absorption window for drugs 

with a stability problem. Specific drug delivery remains in contact with the absorbing membrane which maximizes 

the drug absorption7. 

Ofloxacin is used for treatment of bacterial infection, it is incompletely absorbed from GIT and has oral 

bioavailability of only 32%, while the remaining is excreted unchanged in feces due to poor absorption in lower 

GIT8-9. It is also important to distinguish between bacterial and viral infection10 because they both can cause 

symptoms such as malaise, fever and chills11-12. This makes it difficult to distinguish them from each other13. Its 

elimination half life is 7 to 9 hrs14-15. Hence it is suitable for design of a gastro retentive floating drug delivery 
system for improved bioavailability16-18. 

Ofloxacin – General properties  

 Molecular formula - C18H20FN3O4
 19. 

 Molecular weight – 361.367520. 

 Route of administration – oral or ophthalmic route. 

 Physical state – solid. 

 Melting point – 250 – 257o C21. 

 Water solubility – 28.3 mg/ml. 

 LogP/Hydrophobicity – 2.1. 

 Protein binding – 32%. 

 Half life – 6 - 9 hrs. 
 Absorption – Bioavailability of ofloxacin in tablet formulation is approximately 98%. 
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Material and methods 
Preformulation studies  

Preformulation studies are needed to ensure the development of a stable as well as therapeutically effective and safe 

dosage form22-23. The preformulation studies, performed in this research include identification of drug, solubility 

analysis, partition coefficient and drug compatibility24-25. 

Test for identification of ofloxacin
26-29  

 Physical appearance: White to off-white crystalline powder. 

Melting point: Determined by using melting point apparatus (Tempo India) and found sharp at 250 – 257oC. 

Pka determination: It is a measure of unionized drug at certain pH. 

For acidic compounds –  

PH = Pka + log (ionized drug)/ (unionized drug) 

For basic compounds –  

PH = Pka +log (unionized drug)/ (ionized drug). 

Solubility studies: For quantitative solubility studies, known amount of drug (10mg) was suspended in a series of 

different solvents and shaken for 24 hrs. Using wrist action shaker (York India). Solubility of ofloxacin in different 

solvents is recorded in table 1. 

Partition coefficient: 
30-32

 It is defined as the ratio of unionized drug distributed b/ w organic and aqueous phase at 
equilibrium. 

Po/w = (C oil/C water) equilibrium. 

Drugs having value of P > 1 = Lipophillic drug 

P< 1 = Hydrophilic drug. 

Preparation of buffers and reagents 
34

   

 Sodium hydroxide solution 0.2 M – 8.0 gm of sodium hydroxide was dissolved in distilled water and diluted 

to 1000 ml with distilled water. 

 Potassium dihydrogen phosphate solution 0.2 M – 27.218 gm of potassium dihydrogen phosphate was 

dissolved in distilled water and diluted to 1000 ml. 

 Hydrochloride acid solution 0.1 N – 8.5 ml of concentrated HCl was diluted with distilled water and volume 

was made up to 1000 ml with distilled water pH (1.2) was adjusted with dilute HCL. 

 Phosphate buffer solution PH 6.8 – 250 ml of 0.2 M potassium dihydrogen phosphate was placed in 1000 ml 
volumetric flask. 112 ml of 0.2 M sodium hydroxide was added and then volume was adjusted with distilled 

water up to 1000 ml. PH  was adjusted to 6.8 with dilute sodium hydroxide. 

Determination of absorption maxima (λmax)/wavelength maxima 
35

 –  

The standard sock solution of ofloxacin was prepared by dissolving 50 mg of drug in 0.5 N Acetic acid in 100 ml 

volumetric flask. Stock solution of Ofloxacin was further diluted in 0.5 N acetic acid to get standard solution 

concentration of 100 mcg/ml. The resulting solution was then scanned between 292 -296 nm. UV visible 

spectrophotometer (shimadzu 1601 UV Japan). The λmax was found to be at 295 nm as shown in figure 1. 

Mass spectrum 
35

 –   

It was reported by Clark that the mass spectrum of ofloxacin shows principal ions at m/z 71,375, 70,246,305 and 

290 (Clark, 2006) as shown in Figure 2. 

Infrared spectrum 
35

 –  
The infrared spectrum of ofloxacin in a KBr pellet for wave number range of 2000 – 650 cm-1 is presented in. The 

principal peaks are at wave number 1459,1621,1715,1086 cm-1. Few IR bands are shown in table 2. 

UV spectrum –  

Figure 3 shows the UV spectra of ofloxacin in aqueous acid (225,226,256 and 326 nm) and aqueous base (288 and 

332 nm). The UV spectrum of levofloxacin in ethanol has bands at 226 and 300 nm (Clark, 2006).  

Preparation of standard curve of ofloxacin in different solutions 
36

 -  

Preparation of standard curve of ofloxacin in water –  

Accurately weighted 10 mg of ofloxacin was dissolved in double distilled water and volume was made up to 100 ml. 

This resulted in 100 mg/ml stock solution. The aliquots of 0.2ml,0.4ml up to 2 ml of stock solution were taken into 

series of 10 ml volumetric flasks and volume was made up to the mark with double distilled water. The solution 

were filtered through whattmann No. 1 filter paper and filtrate analyzed at λmax 295.00 nm by using UV visible 
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spectrophotometer (shimadzu UV - 1601). The standard curve was plotted between absorbance and concentration as 

shown in figure 4, table 3. 

Standard curve of ofloxacin in phosphate buffer solution (P
H
 7.4 and 2.4) –  

For the preparation of standard curve in PBS PH 7.4 and 2.4, all dilution and measurement were made same as 

discussed in previous section except the double distilled water was replaced with phosphate buffer saline PH 7.4 and 

2.4. The absorbance of different drug solution was taken at λmax 295.00 nm against a reagent blank. The standard 

curve was plotted between absorbance and concentration.  

Absorbance value of ofloxacin in PBS PH 7.4 (λmax = 295.00 nm) as shown in table 4. 
Standard curve of ofloxacin in PBS pH 7.4 (λmax 295.00 nm) as shown in figure 5. 

Concentration and absorbance of ofloxacin in PBS PH 2.4 at λmax 295.00 nm as shown in table 5. 

Standard curve of ofloxacin in PBS pH 2.4 (λmax 295.00 nm) as shown in figure 6. 

 

Results and Conclusion 
Ofloxacin sample was identified and tested for purity as per tests given in pharmacopoeia of India (1996). The 

infrared spectrum of provided 0.1 mg was found to be concordant with the reference infrared spectrum of ofloxacin 
given by Florey (1973).  From the various drug identification tests it was found that the present drug sample of 

ofloxacin is pure. Solubility studies in different solvents at room temperature revealed that it is soluble in distilled 

water and insoluble in acetone and ethanol etc.  

Partition coefficient value of ofloxacin has also revealed its hydrophilic nature as it was found to be 0.154 in n-

octanol/water system and 0.105 in n-octanol/PBS pH 7.4. The spectrophotometric method of analysis of ofloxacin at 

λmax 295 nm was found to be reproducible and highly sensitive.  

Drug compatibility of the drug with excipients was observed by determining UV maxima and found to be no 

significant change in absorption maxima. The drug is compatible in these ingredients in the formulation. 

The standard curve of ofloxacin were prepared in different medium at λmax 295 nm and the absorbance data 

obtained subjected to linear regression. The correlation coefficient were found to be 0.9978 and 0.9989, for standard 

curve of drug in distil water and PBS (pH 7.4), which are very close to 1 and indicating good linearity. 

              

          (1)                                                                                               (2) 

Fig. 1 : Absorption maxima (λmax)/wavelength maxima of ofloxacin 

Fig. 2 : Mass spectrum of ofloxacin (adapted from Clarkes analysis of drugs and poisons) 
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 (3)                                                                                              (4) 

 

Fig. 3 : Infrared spectrum of ofloxacin 

Fig. 4 : UV spectrum of ofloxacin (adapted from clarkes analysis of drugs and poisons) 

 

 

  

(5)                                                                                               (6) 

 

Fig. 5: Standard curve of ofloxacin in water at λmax 295 nm. 

Fig. 6: Standard curve of ofloxacin in PBS pH 7.4 (λmax 295 nm). 
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Fig. 7: Standard curve of ofloxacin in PBS pH 2.4 (λmax 295 nm) 

 

Table 1 : Solubility of ofloxacin in different              Table 2 : According to USP change in solubility 

 solvent systems at 250
o
C.                                             of ofloxacin at 250

o
C with the change in pH. 

 

 

 

 

 

 

 

 

 

Abbr.: Signs - +++, Freely soluble (<1 part), ++ Slightly soluble (1-10 parts), +, sparingly soluble (10-30 

parts), -, practically insoluble (>10,000 parts). 

 

 

Solvent Solubility 

Water +++ 

0.1 NaOH - 

Methylene Chloride ++ 

PBS (pH 5.6) + 

PBS (pH 7.4) - 

Ethanol ++ 

Methanol + 

Chloroform ++ 

Ethyl acetate ++ 

DCM ++ 

Ether - 

pH Solubility 
parameter 

Parts/solvent Mcg/ml 

2-5 Soluble 1 in 30 60 

7.5 Slightly 

soluble 

1 in 100-

1000 

30 

9 Freely 

soluble 

1 in 1 4 

0.1 N 

HCl 

Soluble 1 in 17 58 

pH 

Buffer 

Slightly 

soluble 

1 in 116 8.6 

pH 6.8 

Buffer 

Slightly 

soluble 

1 in 263 3.8 
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Table 3: Important band frequencies            Table 4: Absorbance value of ofloxacin in DW at λmax 295 nm 

 

 in IR spectrum of ofloxacin sample 

 

Group name Standard 

 (cm-1) 

Sample 

 (cm-1) 

NH stretch 3124 3130 

C=O stretch 1716  

and 1657 

1713.2  

and 1660 

CH plane 

deformation 

1245 1247 

CH out of 

deformation 

813 814.77 

C-F 1028 1006 

Benzene ring 1495 1500 

 

Table 5: Absorbance value of ofloxacin in PBS pH 7.4 (λmax 295 nm) 

Drug con. (µg/ml) Absorbance (observed) Absorbance (Regressed) Statistical 

parameter 

2 0.1106 0.0974 Equation of 

line: 

 

y = 

0.0445x+0.0083 

 

r2 = 0.9986 

4 0.1848 0.1864 

6 0.2583 0.2755 

8 0.3809 0.3645 

10 0.4590 0.4536 

12 0.5485 0.5426 

14 0.6167 0.6316 

16 0.7146 0.7207 

18 0.8153 0.8097 

20 0.9004 0.8988 

 

Table 6: Concentration and absorbance of ofloxacin PBS pH 2.4 (λmax 295 nm). 

Con. (µg/ml) Absorbance Regressed Eq. of line 

2 0.1647 0.1677  

y = 
0.0788x+0.0101 

 

r2 = 0.9995 

4 0.313 0.3253 

6 0.4871 0.4829 

8 0.6536 0.6405 

10 0.7948 0.7981 

12 0.9675 0.9557 

14 1.1096 1.1133 

16 1.2843 1.2709 

18 1.4116 1.4285 

20 1.5867 1.5861 

 

 

Drug Conc. 

(µg/ml) 

Absorbance 

(observed) 

Absorbance 

(regressed) 
Statistical parameter 

 

Equation of line : 

 

y=0.0641x-0.0185 

 

r2=0.9953 

2 0.1142 0.1096 

4 0.2516 0.2377 

6 0.4003 0.3658 

8 0.4285 0.4939 

10 0.6012 0.6220 

12 0.7299 0.7502 

14 0.8590 0.8783 

16 1.0300 1.0064 

18 1.1432 1.1345 

20 1.2846 1.2626 
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An attempt of preformulative study for formulation and evaluation of floating drug delivery system containing 

ofloxacin as a model drug.  Ofloxacin is rapidly absorbed after oral administration with a half life of 6 – 8 hrs. and 

has no difference in the amount of absorption between the stomach, ileum and colon. Hence the floating dosage 

form can be developed. However it will be prepared by dry granulation method because low flow rate to die; direct 

compression will not be acceptable. In the preformulation study it was found that estimation of ofloxacin is carried 

out by shimadzu – 1601 UV spectrophotometer at λmax 295 nm in 0.1N HCl had a good reproducibility and this 

method was used in the study. The linear regression coefficient was found to be closer to 1 at the concentration 

range 2 – 16. The regression equation generated was 
y = mx +c. 

By using this regression coefficient equation the assay content of drug and % CDR was calculated. 

Precoated –TLC chromatography was carried out to check for the possible drug excipients interaction. The Rf values 

of the drug and excipients used in the study were similar. The value of all excipients is nearing to 0.10 cm. This 

established that the drug (ofloxacin) and all the excipients used in the study showed no interaction between them and 

indicated that they were compatible with each other. 
 

Formulation and optimization of a sustained floating drug delivery system of ofloxacin by using high viscosity grade 

of polymer (HPMC, carbopol), gas generating agent (sodium bicarbonate), aerosol, PVP K30, and magnesium 

stearate. Kinetic mechanism of data indicated zero order release of ofloxacin from dosage form.  

Dry granulation procedure to manufacture matrix tablets and gastro retentive tablets were established, As a part of 

an ongoing research on the formulation and evaluation of floating drug delivery system containing ofloxacin system 

as a model drug, different excipients were tested for the compatibility with ofloxacin such as TLC studies which 

revealed that no chemical interaction occur with other excipients. Matrix tablets of ofloxacin using hydrophilic 

polymers i.e., HPMC, HEC, Crosspovidone and carbopol were found to be good without chipping, capping and 

sticking therefore tablets can be formulated. 
 

Thus it can be concluded from the results obtained that HPMC, HEC and sodium bicarbonate showed differences in 

their behavior in sustain release of ofloxacin from tablets embedded granular particulates. The combined HPMC and 

sodium alginate due to its quick hydration and swelling might have created more channels for quick release of drug. 

The enhanced drug release in combined HPMC and sodium bicarbonate system can be attributed to its wicking 

action. 
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