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Abstract  

While vaccines represent the strongest weapons 

against a contagious disease, several shortcomings 

still limit their optimal function. This can largely be 

attributed to the lack of a proper delivery system as 

well as route of administration for effective activation 

of the immune system. The intradermal route has the 

potential to be an outstanding route of vaccination due 

to the localization of potent antigen present cell 

(APC) and other immune cells in the dermis. MNPs 

are tiny needles, small enough (100 –1,000 μm) that 

perforate superficial layers of the skin to deliver 

therapeutic agent into the dermis in a relatively 

painless and invasive manner [1, 2]. MNPs are 

generally preferred by patients as compared to 

traditional hypodermic injections. The majority of 

works with microneedles has involved bolus delivery 

of drugs and vaccines using either coated or 

dissolvable microneedles, but introducing 

microparticles into microneedles in order to sustained 

release has received less attention. Given these 

objectives and challenges, we designed a multi-

compartment dissolvable and degradable polymeric 

microneedle patches for the sustained release of fd-

OVA [3]. Experimental and methods: Fabrication 

of PLGA MP. MPs were prepared by double emulsion 

method of water in oil in water. 100 mg PLGA was 

dissolved in 1ml Dichloromethane (DCM). 100µl of 

bacteriophages was added to PLGA solution and 

homogenized for 30 sec at 20,000 rpm. 7.5mg ABC 

in 1 ml water was added to the first emulsion and was 

homogenized at 20,000 for 30sec and then mixed with 

10ml PVA solution. The final emulsion was added to 

40ml water. MPs were washed three times to remove 

PVA and then were exposed to lyophilization for 

overnight. Fabrication of microneedle patches. 

Casting solution contained 

Polyvinylpyrrolidone(PVP) and Hyaluronic acid 

(HA) was poured onto the mold. After being dried for 

2 hours under the chemical hood, microparticles were 

incorporated into the cavities. 150µl solution of PVP 

and glycerol was poured on a PMMA film and after 

drying was placed onto the mold to extract the 

microneedles. Results: Phage-encapsulated MPs. We 

prepared empty and phage-encapsulated porous 

microparticles poly (lactic-co-glycolic acid) (PLGA) 

via water-oil-water double emulsion (Fig. 1). Porous 

particles were generated by including ammonium 

bicarbonate (ABC) in the inner aqueous phase. We 

generated highly porous empty MPs with the average 

size (d= 13 µm) and direct encapsulated phage with the 

average size of (d= 17 µm). Fabrication of 

microneedles: PLGA, PVP and HA were selected as 

microneedle materials because these biodegradable 

polymers are biocompatible, mechanically strong and 

can be formulated for slow drug release for weeks to 

months. 
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