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INTRODUCTION 
Drug Delivery 
• Systems for transporting a pharmaceutical compound in the body as needed to safely 

achieve its desired therapeutic effect. 
• It may involve scientific Site-targeting within the body, or it might involve faciiitating 

systemic pharmacokinetics; in any case, it is typically concerned with both quantity 
and duration of drug presence. 

• Drug delivery is often approached via a drug's chemical formulation, but it may also 
involve medical devices or drug-device combination products. 

Figur. 1: An .xampl. 01 drug d.llv.ry 
applioatlon in tr.ating a patl.nt with 

cancer. 
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Figur. 2: Schematl. model 01 an 
affinity binding b.tw •• n a nHAp 

crysla) and DNA. 

PRODUCT DESCRIPTIONS 
• Nanocrystalline hydroxyapatite, nHAp (a calcium phosphate based material) has 

performed particularly well for this matter. 
• nHAp is biocompatible, biodegradable & non-toxicity to cells. 
• It also provides nucleic acid protection from nucleases within the cells. 
• The cellular uptake mechanism of these promising nanoparticles is by endocytosis 

(engulfing them via the cell membrane). 

_ NOVELTIES 

Figure 3: Meohanlsm 01 oellular 
uptake 01 non-viral drug delivery 
veolors (via .ndooyl •• is). 

• When precipitated in aqueous solutions, the nHAp crystals tend to agglomerate. 
• Therefore, accelerated removal of the solvent using supercritical carbon dioxide 

(scC02) processing would result in rapid supersaturation of the solution, causing 
immediate precipitation of the product in powder form, with little time for growth and 
agglomeration to occur. 

• Suitable substitute for common organic solvents which are normally toxic & harmful, 
hence being coined the term 'green' technology. 

; i Rachel H. Bridson. Uam M. Grover and Gary A. Leeke (2012), 'EffBct of Processing 
."",-,Utu"."u,, of Hydroxyapatite Nanopanicles: Journal of Powder Technology - An 

and Technology of Wei and Dry Particulate Systems, 
~~oo;!m" loov 21B (2012) 109 ·-11B. 

C"';¥i1I"""_tiII&<:QQJP,.tfb./e and bioaclive hvdroxyapatite particles; 

Floure 4: CO, pr •• lur.-t.mperature 
phase diagram. 

flUur" 5, A ,up."rltlcal c"bDn 
dlDXld. pro'ooslng rig. 

_ PROCESS DESCRIPTIONS 

.~co. processing .~. ::'":c.ren::'(=.onof i 
• Solvent used • Dimethyl 6\11_ (DMSO) 'j' 
• Temperatura - 50 'C . 
- Pressure • 150 bar 

Figure 6: FTIR speclra 01 Figur. 7: XRD patl.rn 01 
,up.reritioal proces •• d nHAp. ,up.reritioal pro ••••• d nHAp. 

Figur. SoUM Im,g .. 01 . up.,urillc.1 pro ••••• d nHAp. 

Figur. 9: Endo,vIOfi. 01 "HAp in,ubat.d with PI •• Gre.n" 
lab.lI.d DNA and monlt,rad bV llue,., ••• OI and optlcallighl microscopy. 

__ COMMERCIAL POT~NTlAL I 

• In medical field, more specifically in drug delivery application. 
• This inorganic biomaterial has the potential for treating various types of cancer. 

COLLABORATION I FUNDING BODY .,. 
Collaborative project between Universiti MalaYSia~·,.~ 
Perlis (UniMAP). Malaysian Ministry of Education and U mAP 
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PRODUCT DESCRIPTION 

New Dual-Diffuser Modulation Free Space Optical (DDM-FSO) 
technique allows high-speed data transmission, cost effective and 
optimum bandwidth utilization for agriculture applications. DDM 
technique mitigates the atmospheric turbulence effect which associate 
with optimum power efficiency, link coverage and signal threshold 
detector. DDM-FSO is potentially to be commercialized in modern 
agriculture industries such as the palm oil plantation, paddy field and 
other advance farming monitoring systems. 

(_ APPLICATIONS 

Wireless Sensor Network (WSN)-Hybrid (FSO/RF) 
• Optimize efficient energy, enhance system lifetime and improve 

network Quality of Services (OoS), Fig. 1. 
• Optimum bandwidth utilization for sensor positioning. 

Routing Network 
• Enable multiple power nodes at physical layer with efficient energy, 

Fig. 2. 
• Enhance network performance connectivity and OoS. 

Farming Monitoring 
• Farm monitoring; provide the efficient data and controlling of 

agricultural inputs for water availability and ripeness level, Fig. 3. 
• Minimize spread of agricultural diseases caused by pests such as 

snails, caterpillars and other pests attack. 
• Controlling ideal temperature and hu.midity levels for efficient 

agricultural growth rate. 

Space Solution Agriculture 
• Provide satellite navigation services with precision. 
• Enable advanced services of satellite remote sensing within specific 

field, Fig. 4. 
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II NOVELTIES 

• New Dual-Diffuser Modulation Free Space Optic (DDM-FSO) 
technique in agriculture. 

• DDM-FSO transceiver development. 

INVENTION ADVANTAGES 

• Increase link coverage for remote agriculture fie lds, Fig. 5 and 6 . 
• Frequency utilization is Compliance to the Federal Communication 

Commission (FCC). 
• Fast installation and cost effectiveness. 
• Compliance to Restriction of Hazardous Substances Directive 

(RoHS) . 
• Environmental friendliness; immune to EMIIRFI radiation and 

provide eye safety at higher wavelength. 

Fig. 1 WSN-Hybrid (FSOIRF) Agriculture 
Application. 

Fig. 3 Farming Monitoring. 
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Fig. 5 Data bit rate performance of DDM 

versus CIM/DD-OOK for 1.5 km link. 

Fig. 2 Routing Agriculture Network 
Application. 

Fig. 4 Space Solution Agriculture 
Application. 

Fig. 6 Link performance of DDM versus 
CIM/DD-OOK for 622 Mbps bit rate. 




