
Design and Development of Curcumin Loaded Zinc Oxide Nanoparticles 

Decorated Mesoporous Silica Liquid Stitches: A Proof of Concept in Animals

ABSTRACT

The need of polymers in pharmaceutical industries and day to day life is increasing day by day. The continual and uncontrolled use of polymers and plastic increases hazards in an environment. To combat the effect of 

this increased utilization of plastic material, there should be use of a biodegradable substituent. The present research is directed towards the economic production of biodegradable polymer from sugar molasses using B. 

subtilis & Pseudomonas aeruginosa species.The UV spectral analysis of synthesized biodegradable polymer showed the presence of ester group (CH3-COO) by recording a sharp peak between 230-240 nm. The Fourier 

transform infrared spectrum of the biodegradable polymer showed a transmission band at wave number 1726cm-1which is a characteristic of C=O stretching of carbonyl group of the polymer.
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Conclusion:

The Mesoporous silica nanoparticles based

tissue glue has effectively glued the skin in

ex-vivo & in-vivo model. Morever it had

shown an excellent antibacterial activity

against skin pathogen. The in-vivo gluing in

30 seconds & healing of rats in 5 days was

significant as compared to the suture positive

control which healed in 9 days.
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Materials:

The materials used were TEOS, Pluronic 

F127, HCl, Zinc Nitrate hexahydrate, 

APTES, Curcumin etc 

Method:

Step 1: Synthesis of Mesoporous Silica 

Nanoparticles (Sol-Gel  

reaction)

Step 2 : Amine Functionalization

Step 3 : Loading of Zinc Oxide

Nanoparticles

Step 4 : Drug Loading by wetness

impregnation method

Plain MSN                          Drug & Nanoparticles loaded MSNs

Objectives:

▪ Synthesize Mesoporous Silica

nanocomposites

▪ Surface adsorption of Zinc oxide

Nanoparticles & curcumin loading in

MSNs

▪ To offer wound/ surgical incision

closure formulation alternative for

stitches and Staples.

▪ Evaluation wound closure & recovery

ability of formulation

Introduction:
The new era is exploring the Mesoporous

silica nanoparticles for the efficacy of

Tissue gluing and wound healing. It is

proved that Mesoporous silica has been

safe and efficacious to be used in Drug

delivery. It has obtained the USFDA

GRAS status as it is biocompatible and

biodegradable in nature. The mesoporous

Silica has honey comb like structure and

hence it has ability to acquire drug

molecules into it. The entire Phenomenon

of the tissue glue is based on the

Nanobridging effect. The numerous

protein chains present in the body tissues

are adsorbed by the Nanoparticles and a

connective bridge is created in between

them . This bridge facilitates the gluing

and healing of the wound.
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