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Abstract : In the present work, guar gum nano spheres containing gemcitabine were ready and 

characterized for mistreatment it as a carrier for targeted drug delivery. Gemcitabine may be a 

glycoside metabolic substance that incontestible to own anti-tumor activity many solid tumours 

as well as gonad, breast, non-small cell respiratory organ, pancreatic cancers. Among others 

drug utilized in the Treatment of carcinoma. The compound administered to patients 
.Gemcitabine Single step emulsion in place compound crosslinking technique was used to 

arrange compound coated drug nanoparticles. Model compound utilized in this study was 

guargum g that is usually used for cancer specific drug delivery within the pharmaceutical 
business. Throughout preparation -different drug loading solvents were tried and DMSO and 

distil water provided the simplest drug loading result. Briefly, 5 mg drug was dissolved in 

DMSO associate degreed blended with aqueous solution of guar gum mistreatment span 80 as 
wetter. Cross-linking was created by the utilization of cross linker glutaraldehyde throughout 

the method. A core shell kind particles were discovered. Drug load was confirmed by FT-IR 

and quantitated by HPLC. Nanoparticles were further characterized for particle size and 

morphology. Particle size between 200 and 300 hundred nm were obtained. Influence of 
method variables on the scale of nanoparticles were studied. It absolutely was discovered that 

the concentration of compound and stabilizer determined the scale of nanoparticles.   
Keywords : DMSO, Guar gum, Nano sphere, gemcitabine Drug-loading polymer cross-linking 

 

Introduction 

Gemcitabine has been the clinical alternative for the metastatic tumor treatment of advanced or 

pathological process carcinoma for over 25 years. This non-steroidal hymenopter steroid hormone of the 

functions by competitively binding to steroid hormone receptors it's used as adjuvant or further medical aid 
following primary treatment for early stage carcinoma [1–3]. However, gemcitabine will act either as associate 

degree associate degreeti- steroid hormone or as a steroid hormone estimate on the dose and tissue. Therefore,  
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whereas gemcitabine is anti-estrogenic to the breast, it additionally acts as associate degree steroid hormone to 

the womb. Ladies treated with gemcitabine at hyperbolic rate of developing carcinoma. Overall mucous 

membrane pathologies as well as dysplasia, polyps, malignant neoplastic disease and malignant neoplastic 
disease are known up to36% of biological time carcinoma patients treated with gemcitabine [4, 5]. Different 

aspect effects embrace liver disease, hyperbolic blood    

Clotting and ocular aspect effects admire retinopathy and tissue layer opacities. These effects were 

reported  to be dose dependent [6] suggesting the utilization of lower doses systems suggesting the utilization of 

lower doses with pass loidal delivery systems to be the key approach for the idal delivery systems to be the key 

approach for the [7] and long-circulating PEG-coated poly (MePEGcyanoacrylate- cohexadecylcyanoacrylate) 
nanoparticles within the variety of free base [8]. This approach was supported achieving needed quantity of 

drug at neoplasm website for an explicit amount of your time and minimizing aspect effects on different organs 

of the 

Body.Turn salt was most popular to antagonist free base thanks to its higher effectuality and therefore 

the fact that commercially marketed merchandise are factory-made with antagonist turn. 

Guar gum may be a present galactomannan carbohydrate. It’s created from a linear chain of b-D-

mannopyranose joined by b-(1-4) linkage with a-D-galactopyranosyl units connected by gum was used because 

the model compound. the target of the study was to develop and characterize in vitro nanoparticulate drug 
delivery systems within the variety of nano spheres and nanocapsules supported cross-linked gum[9] That 

are capable of incorporating a better quantity of antagonist turn with a comparatively slower in vitro unleash 

profile and to demonstrate the 1, 6-links within the magnitude relation of 1:2. Gum has been extensively used 
for colon delivery [10, 11] thanks to its drug unleash retarding property and condition to microbic degradation 

in the large intestine. 

 

Fig- 1 Structure of Gemcitabine 

The basic recipe for the preparation of gemcitabine loaded guar gum nano particles 

Table-1 

 

 

 

 

 

*    Stabilizer concentration were varied from 10 to 25 metric capacity unit 

*   Glutaraldehyde concentration were varied from0.5 to 2metric capacity unit (25% solution) 

 

 Ingredients Amount 

Oil phase 

 

 
 

Aqueous phase 

Gemcitabine  

Solvent 

Span80 
Millipore water 

Guar gum  

5mg  

DMSO 

3-4mg 
30ml approx 

Variables,0.5,1,1.5,2(%w/v) 

https://en.wikipedia.org/wiki/File:Gemcitabine.svg
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Materials and Methods  

Materials 

Gemcitabine was a present from CDL, Kolkata, India. HPLC grade DMSO Span80, Glutaraldehyde 

(25–30% soln),guargum powder and glycerin were purchased regionally. 

Preparation of guar gum nanoparticles 

 (Fig. 1) loaded guar gum nanoparticles were ready by o/w emulsification and in place compound 

crosslinking technique. 

5 mg of the drug gemcitabine was taken in 10 ml of various drug loading solvents, this forms the oil 
section. To the present additional 4–5 mg of Span 80 below stirring. The oil section was then additional to a 

0.5% liquid gum answer below constant magnetic stirring. Once mutual saturation of the oil and therefore the 

continuous section, the mixture was apace stirred at terribly high rate.Glycerin (as stabilizer) was then 
additional followed by addition of 25% glutaraldehyde solution to have an effect on crosslinking. Nan 

suspension was unbroken nightlong for nanoparticle formation. Nanoparticles were obtained once activity at 

20,000 rate at 0 °C for 30 min, washed with15ml HPLC grade water and recentrifuged. The yielded 
nanoparticles were lyophilised, harvested in small centrifuge tubes and preserved in vacuum desicator.  

Particle size analysis 

The mean particle diameter of the ready nano particles was assessed by dynamic lightweight scattering 

technique (HORIBA, LB-550, Japan). The activity vary was from 1 nm to 6um and the lightweight supply was 

650 nm optical maser diode of 5mW. The samples of concerning2.0 metric capacity unit liquid mixture 
dispersions were measured directly with none pretreatment. Particle size was expressed as variety weighted 

mean diameter in nanometers and was obtained from the measurements of three batches of nanoparticle. 

Formulation design and drug payload for gemcitabine loaded guar gum nano particles  

Table-2 

Solvent Drug(mg) Polymer 

solution(o.5%m/v,ml 

Emulsifier(mg) Stabilizer(ml) Loading(%) 

1,2-
Dichloromethane 

5 30 4 25 5.8 

DMSO 5 30 4 25 1.5 

water 5 30 4 25 7.5 

chloroform 5 30 4 25 6.2 

 

UV result: 

The reduction of pure guar gum nano particles two was monitored under UV–Vis spectrophotometer 

(Thermo Scientific-Genesys 10S). Sample of 3 ml was withdrawn and the absorbance was once measured. UV–
Vis spectral analysis used to be accomplished between 269 nm 
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Gemcitabine spectra                       Fig – 2 

 

Guar gum spectra -3 

 

 

Guar gum with gemcitabine cross-linker          Fig -4 
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Drug loading 

Gemcitabine content of nanoparticles was analyzed by mistreatment HPLC, Shimadzu system with a 
UV-Visible detector and ODS column. A 20ml sample was injected every time through rheodyne gadget and 

therefore the HPLC peak areas were recorded type the recording. A standard curve was ready mistreatment 

recognize concentration of gemcitabine. 

Prepared gemcitabine loaded nanoparticle were digestible in 40ml of 1 Chronicles w/v metallic element 

turn answer and therefore the final volume was created up to 50ml with HPLC peak grade water. The mixture 

was sonicated at20 (KHZ)  kilocycle per second for 30 min and therefore the answer was filtered mistreatment 
concentration tubes in cold centrifuge at 0 °C, 20000rpm.Six sample from every batch were analysed in HPLC 

and therefore the share drug was calculated. 

Chromatographic purity of Gemcitabine by HPLC. 

Gemcitabine was achieved by using AtlantisT3, 150x4.6mm,5μm Colum and the mobile phase 
containing 1ml ortho phosphoric acid dissolved in 1 litter water and methanol in the ratio of 95:5 v/v. The flow 

rate was 0.5ml/mint detection carried out by absolution at 275nm using a photodiode array detector at ambient 

temperature. 

 

 

Fig -5   
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Chromatogram Blank Fig-6 

 

Chromatogram for standard. Fig-7 

 

Market Sample 

As per ICH guide lines USP Tiling and plate count values are as following less than 2 and plate count 
3000.    

Table -3 
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Chromatogram market sample –Fig-8 

 

 

Gemcitabine In-House sample. Fig -9 

 

Gemcitabine drug purity  Fig- 10 
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Table -4 Gemcitabine drug 

 purity Max. Unknown 

impurity 

Acceptance criteria Max. not more then 2.0%. 

Market sample 99.69% 0.31% 2% 

In-House 
sample 

99.50% 0.5% 2% 

 

Scanning microscope. 

The sample was dried properly and unbroken in a very vacuum desiccator nightlong before sample 

preparation. Once drying, the sample in needed size associate degreed form is mounted on a carbon coated 
faucet placed in a metallic element stub. The metallic element stub is then mounted in a very Sputter coater 

(Polaron 760) unit for gold sputtering and last ninety s. once coating is over the sample is mounted on the SEM 

(LEO 1430 VP) and scanning was performed in secondary lepton mode at a voltage of fifteen potential unit 
(Fig. 3a, b). 

SEM images. 

 

Fig -10                                                                               Fig -11 

Fourier rework infrared qualitative analysis 

FTIR spectra of pure gemcitabine gum loaded gum nanoparticles were recorded in KBr pellets, 
employing a Perkin Elmer 4200 photometer (Fig. 4a, b, c) to look at for any drug-polymer interaction Fig a) 

FTIR spectra of pure gemcitabine b) FTIR spectra of guar gum c) FTIR spectra of gemcitabine loaded gum 

nanoparticles. 

FTIR pictures 

 

Fig -12 
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( a)Fig- 13 

 

(b)Fig -14 

 

(c) Fig- 15 
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Gemcitabine loaded guar gum nanoparticles were ready mistreatment nanoemulsification compound 

crosslinking technique. Four totally different Formulation different} formulations were designed (Table 2) 

mistreatment different drug loading solvents viz. DMSO distil water completely different drug loading solvents 
showed a definite impact on drug payloading. 

Formulation with DMSO as drug loading solvent pro- vided the simplest loading for gemcitabine (Fig. 
2). HPLC chromatograph showing peak is attributed to gemcitabine encapsulated within the nanoparticles. 

Drug load was quantitated by HPLC, Shimadzu system with a UV-Visible detector and ODS column. Visible of 

the drug pay load, formulation with DMSO as drug loading solvent was chosen for additional chemistry studies 

and necessary evaluations to use it as a drug delivery deviceGuar gum concentration and stabilizer 
concentration were optimized to get the required size of nanoparticles. Guar gum concentrations were varied 

from 0.5 to 2 (w/v) and it absolutely was discovered that size of nanoparticles increase from 200 to 600 nm with 

increase in guar gum concentration. Because the compound concentration will increase, the body of the answer 
the answer will increase and therefore the compound solution spread into larger droplets. Within the gift 

investigation a 0.5% gum concentration was found to be best, making certain rel-atively lower size of 

nanoparticles. It absolutely was found statisti- cally vital (p \ zero.01). Figure 3a and b exhibited spherical form 

with a cross–linking kind nanoparticles within the size vary of 200–300 nm in scanning microscopy 
(SEM).Glycerol was used as stabilizer throughout the work. It absolutely was discovered that the particle size 

of the nanoparticles increase sharply once concentration of stabilizer was faded and compound concentration 

was hyperbolic. It absolutely was found statistically vital (p \ zero.01). Our work has been in sensible agreement 
with the work of Labhasetwar et al. [12]. 

FTIR experiments were disbursed to see for any drug polymer interaction within the ready 
nanoparticles. Figure 4a, b, c exhibited the FTIR spectra of pure gemcitabine gum and gemcitabine loaded gum 

nanoparticles. once IR spectra of gemcitabine in nanoparticles was compared thereupon of powder gemcitabine 

a transparent loss of resolution of gemcitabine is seen. Additional disappearance of the height at one, 729.8 cm-

1 ingemcitabine due to C=O stretching vibration was discovered within the drug loaded nanoparticles. Peak  at 
2,960 cm-1  due  to  C–H  stretching  vibration  of gum  has  been  shifted  to 2,920 cm-1  in  the  nanoparticles 

thanks to presence of gemcitabine. Disappearance of typical bands of gemcitabine admirebanbs at 900-1,100 

cm-1 is additionally seen within the nanoparticles. 

In vitro unleash character and mechanics of gemcitabine from the ready nano spheres is below 

comparative investigation against conventional preparation offered within the pill type for analysis of degree of 
unleash retardation obtained with the nanospheres. On finalizing the required unleash rate the effectuality of the 

ready drug delivery system are investigated on associate degree animal model experiment with feminine 

unusual person mice. 

Conclusion 

The present work has shown the drug containing nanoparticle formation by the emulsification in place 
compound cross-linking technique. It demonstrates the potential method to encapsulate a relatively higher 

quantity of drug by gum with DMSO as a drug loading solvent. alternative of solvent is vital to result a better 

drug payload. DMSO was found to be the simplest alternative as a drug loading solvent. the soundness and 
therefore the size of droplets formation throughout the preparation stages are necessary factors. Method 

parameters viz. compound concentration and stabilizer kind and concentration are crucial in decisive the scale 

of the ultimate nanoparticles. 
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