Green manufacturing process using spinning disc system for
preparation of acetalated maltodextrin nanoparticles
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Develop a green manufacturing process for Acetalated
maltodextrin nanoparticles

Introduction

Reducinghe CQ emisssiorof
manufacturingprocessof nanoparticledy » Spinning disc system to control the particle size of HOMOGENOUS VERY SIMPLE &
developinga greenerproceswsing nanoparticles and improve encapsulation efficiency. NANOPARTICLES FAST PROCESS

* Spinningdiscsystem(SDS), and C‘ , Using acetalated maltodextrin as green material source Q

e Sustainablematerial source to release the drug into target site of action.
POSSIBLY TUNABLE

( E To encapsulate hydrophobic drugs. AlSlnlSR NANOPARTICLES
D

) ENCAPSULATION

» PACLITAXELDRUG OF CHOICE
_ @ Very effective chemotherapeutic agent.
/icetalation 4 "+ Effective against lung, ovarian, and breast cancer. ) LOW AMOUNT
s/ Very hydrophobic and very low bioavailability. OF ENERGY
Sustainable Material POTENTIAL TO IMPORVE ENCAPSULATION WITH SDS AND REQUIRED
HAVE TARGET RELEASE WITH AcMD

Source- Corn

Methods Results

. . . L . . _ 1. Tunable nanoparticles size using SDS
1. AcMD nanoparticles preparation with spinning disc system with Paclitaxel P J

DLS Analysis

) ) J e PARTICLE SIZE
e POLYDISPERSITY
INDEX
Solubilizing Collecting
20 mg ACMD_ _ Spinning disc system precipitated
-'_' 2mgorl m_g Paclitaxel in nanoprecipitation at different nanoparticles
T ml05% wi surtastantin 1+ Disc rotation Spee A
water. | 2. Flow rate !
E \ HPLC Analysis
i ‘\\ Paclitaxel absorbance Hgure 1:Particle size and PDI of AcMD produced using spinning disc system.£fMean
i NG Centrifugation at Ezzrnm P, n=3) (n=3 represents 3 DLS measurements)
f Tl X2 cycles
S T ¥, TunableAcMDnanoparticleswere successfullproduced.
S T e ¥4 Increasinghe discrotation speedproducedsmallernanoparticles
L e e e o e e e e e e e e e o o e e
i ¥4 Increasinghe flow rate producedbiggernanoparticles
2. Paclitaxelloaded AcMDnanoparticles
™ Paclitaxel loaded AcMD nanoparticles were
preparedsuccessfully
™ AcMD nanoparticleswith PoloxamerP407 show
highestencapsulationefficiencyof around 90%
™ Very high drug loading is achievedi.e., around
7.0to 9.0% calculatedrom EE.
™ AcMD nanoparticlespreparedwithout stabilizer
alsoshowedhighencapsulatiorof around 80%
Hgure 2:Encapsulation efficiency of paclitaxel in
3. SEMimagesof AcMDnanoparticles AcMB nanoparticles. (Mean=D, n=2)
Sketch 1. lllustration of the lateral view of the spinning/rotating disc.
%, SEM images of blank AcMD
nanoparticlesconfirm the DLS
- results.
CO”CIUSlOn & OUtIOOk % SEM pictures also show
Acetalatedmaltodextrinnanoparticlegpreparedwith spinningdiscsystemrepresentsa homogenous nanoparticles
@ ¥» SEMimagesof paclitaxelloaded

versatiledrugdeliveryplatform combining
nanoparticles also shows

homogenous nanoparticles,
where free crytals of Paclitaxel
were not observed Which

¥4 Byintegratingfunctionalpolymerchemistrywith tunable nanoparticlessizethrough
spinningdisc system, strong potential for future nanomedicineand drug delivery

applicationss offered _ _
proofs that Paclitaxel Is
%, Simplicity,no requirement for removing solvent, and low energy requirement of encapsu'_atled inside  AcMD
o . nanoparticles
Splnnlngdlscsystemmakesthe processverygreen Hgure 3: Scanningelectron microscopicimagesof AcMD nanoparticlesa) P

Blank(20 kX magnification),b) blank (20 kX magnification)c) with Paclitaxel

¥2UsingAcMD as a polymer providing pH responsivedegradationcould give precise and TPGI50 kX magnification).and d) with Paclitaxelwithout stabilizer (50
kXmagnification)

control overthe stability underphysiologicatonditionandreleasemechanism.
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