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7.0  CONCLUSION 

Pain management is complex and devoid of a variety of efficacious treatment options. 

Pain is not managed by its etiology or origin, but by its intensity and duration. Physicians 

seek a broad array of pharmacological agents to target different types of pain and 

symptoms, but almost none are indicated for specific types and the underlying diseases 

that cause the pain. Treatment requires active ingredients to be delivered to the required 

site of action in a controlled manner to produce maximum relief with minimum side 

effects. The objective of the research project undertaken was to design drug delivery 

technologies can that offer a solution. Hence, a new route i.e., intranasal  administration 

of Tapentadol with two distinctly different formulations, Gellan gum& SLN formulation 

was scientifically explored over conventional oral drug delivery. 

Development of analytical methods are extremely important for evaluation, 

characterization, stability assessment, release rate studies in-vitro and in-vivo. It was 

imperative to design suitable methods. In this project UV spectrophotometric and liquid 

chromatographic methods were developed and validated for the selected drug TAP. The 

developed method was highly selective, sensitive, accurate, precise &robust ,for 

estimation of TAP in various pre-formulation and formulation studies. The bioanalytical 

method was highly selective and sensitive and devoid of interferences of the matrix was 

ruled out for estimation of TAP in plasma of rabbits. 

 Pre-formulation studies of TAP indicate that the excipients selected for designing the 

dosage form were not incompatible. SLNs were prepared by the modified hot 

homogenization and emulsification technique, lyophilization cycle was developed to 

stabilize the particles for long term stability. SLNs produced was adequately 

characterized using numerous tests like particlemorphology, particle size distribution 

(PDI), zeta potential, entrapment efficiency,  & in vitro release rates. SLN prepared with 

Glyceryl behenate andpolysorbate80 as surfactant and sucrose as cryoprotectant using 

Hot homogenization, followed by probe sonication or high shear homogenization 

followed by lyophilization demonstrated unimodal  particle size distribution ranging 

from 245.5 ± 6.12 nm  to 300 ± 8.1 nm  with 0.345 PDI and negative (-43.5 mV) zeta 

potential which indicates good dispersibility and physical stability. Loading efficiency 

(LE %) was found to be maximum 15% and Encapsulation efficiency (EE%) around 

~1%.The marginal increase in particle size growth was observed after lyophilization and 

the concentration of sucrose was optimized to 7.5 % to produce consistent particles in the 
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size range of 300 to 400nm.In vitro drug release was found to be 99.48% over 48 h with 

initial cumulative control 15 %/ hour average upto6hours, indicating a controlled and 

sustained release profile of TAP-SLNs.  

Nasal irritation profile of Tapentadol was evaluated on rabbits with Benzalkonium 

chloride as a positive control and was found to be non-irritant. The clinical effectiveness 

and side effects of a drug delivery system are highly dependent on the rates at which the 

drug is released from the dosage form, site and route of absorption, its bio-distribution, 

and elimination kinetics.  

Pharmacokinetics studies were performed on New Zealand rabbits, in which there was 

the slow and sustained absorption of TAP SLN from i.n. the route with shortest Tmax, less 

than 15 mins, as compared to an oral solution which is close to 90 mins but AUC and 

Cmaxsimilar to the oral solution, thus minimizing any potential risks of adverse effects. 

The TAP Gellan gum system produced significantly higher AUC almost 2.5 fold with a 

time of Tmax less than 25 mins as compared to oral formulation. TAP Gellan gum system 

has immense potential for dose reduction at least three to four fold in human as clearance 

rate of the drug is higher in human than rabbits. The extrapolated brain concentration by 

simulation it was found that time to achieve peak concentrations is around 7.5 minutes 

with SLN particles followed by 15 minutes in Gellan gum formulation against 60 mins 

by the oral route. The time to achieveCmax in the brain as low as 7.5 mins and slow 

elimination rate with early Tmax less than 15 mins in plasma of the SLN particles suggest 

that the drug delivery system can offer a potential solution for breakthrough cancer pain 

or pain management in a sports injury or accidental injury without the risk of adverse 

effects. 

Thus, it is concluded that TAP-SLNs could be an effective drug delivery system for 

acute pain management with minimum adverse effects. TAP Gellan gum offers an 

opportunity for dose reduction which may be useful for chronic pain management. 

 

7.1  FUTURE SCOPE OF WORK 

Since achieving high drug loading in SLN is a challenge for highly water soluble drugs, 

further optimization from bench scale to larger scale using standardized scalable 

equipment may be required to increase both encapsulation efficiency and loading 

efficiency. With enhanced encapsulation efficiency and loading efficiency, the total 
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amount of lipids and the total mass for administration can be decreased by virtue of 

which mucociliary clearance can be further decreased.  

Gellan gum formulations can be further evaluated in different concentrations and 

different instillation volumes to further decrease dose as well as dosing frequency. 

Both the formulations have the potential to be exploited for acute & chronic pain 

management by altering the pharmacokinetics.Further,direct confirmatory studies in 

appropriate animal model by estimation of drug in brain willbe direct evidence to the 

current scientific findings. 
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