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Research of such nature would require longer research duration. 

We could have chosen to ignore the fundamentals and progress on despite all the limitations fulfilling KPI achievements 
as the priority. This would have led the outcome of this research exposed to indefensible scientific criticism which in the 
end discredited and proved worthless. 

We are thankful that the ERGS research grant had provided the impetus to stimulate the intiation and progress of 
research to the current stage. Although the objective that was set for this grant was not achieved within its time frame 
but the momentum it has help generated will ensure that the research will continue to its eventual conclusion. 

We hope that there will be avenue for us to continue updating the outcome of this grant in terms of output and not 
closed as failure as it is now. 
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This research attempts to study if physical vibration generated in the human body during recitation of AI
Fatihah has an effect on cancer cells. This includes working sequentially on two main objectives. The first 
objective is to measure and model skin vibration signals using accelerometer (skin acceleration level) on a 
cohort of verified reciters whereby measurement is carried out during recitation. Subsequently the modeled 
vibration is simulated on cancer cells (NCI H929: Myeloma) and its growth and viability assessed. At the 
time of this final report the first objective was not achieved hence prevented progression to the second 
objective. A cohort of 15 reciters has been established but we could not proceed to gauge skin acceleration 
level as currently available methods were found to be unreliable. Current methods of mounting accelerometer 
to the skin produce highly variable acceleration amplitudes. Various alternatives were devised and attempted, 
such as using polystyrene, plastic holders etc failed to fulfil gage repeatability and reproducibility criteria. 
Towards the end, preliminary gage study using suction cups as accelerometer mounting adapter showed 
promise but the final measurement analysis is yet to be carried out. This research is still ongoing in spite of 
the end of study period. 
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Attachment 

This research started from an idea. An idea which is yet to be explored. In order to reach 
the desired conclusion, that idea apparently has to traverse several stages. 

We had the idea but not the technical knowhow to translate that idea into an appropriate 
research protocol. It involved various discipline from phonetics, arabic liguistic, 
electronics, digital signal processing, vibration mechanics and cell biology among others. 
Hence we were slow to start. 

Firstly a reliable and accurate method for measuring body vibration during speech has to 
be established. In the literatures, body vibration is represented and measured via skin 
acceleration level. Although measurement of skin acceleration using MEMs type 
accelerometers with double sided tapes and straps has been the main stay method as 
published in several studies, unfortunately these measurement methods have never been 
validated. Perhaps accuracy and precision is not fundamental when the aim of 
measurement is for voice recognition in research involving bone conducted microphones 
and hearing aids. During our investigations we have found that these methods were 
unreliable and we are concerned this issue if not sorted may invalidate our research 
findings at the end. This has been the main stumbling block that had prevented this 
research from progressing. 

Hence almost two years were spent trying to figure out the measurement method that 
could fulfil the rigor of GAGE analysis. In fact towards the end we have some glimpse 
of hope. Perhaps it was 'Eureka' of sort when I observed patients undergoing 
electrocardiographic measurement. A preliminary test was carried out in Aug 2014 using 
a modified ECG suction cups (fig I & 2) (This research period officially ended its three 
year period in 14 August 2014) and that was the first time we were able to demostrate 
acceptable reliability and reproducibility for skin accelation measurement at Jlg level (g 
for gravitational g). 

Fig I Fig 2 

We have conceptualize and design an adapter device, which I have named Skin 
Accelerometer Mounting Adapter, SAMA for short. Unfortunately getting an expereinced 
and willing machinist is a problem in Kota Bharu. I have waited 5 weeks for him (a 
private willing machinist) to provide me a sample (fig 3 & 4) and I am still waiting for 
the past 6 weeks for him to provide me a set of 15 adapters. Below is the picture of the 
sample mounting adapter. 
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Fig 3 Fig4 

Once this is ready and hopefully if a full gage using this device is as good as shown in the 
earlier analysis then insyaAilah, a refereed publication and a patent application is 
expected. Intellectual property was not in the expected list of achievements but a bonus. 

Once the above obstacle is out of the way, the second major obstacle is how do we 
simulate that vibration on to the cell culture. When the preliminary vibration waveform 
was translated from acceleration to displacement data we found that it's amplitude is 
around +/- 7 micron from zero point. How do we agitate the studied cells at this 
dimension. We could not find a dynamic agitator that could agitate at that range in 
nanometer resolution. Even the smallest heterodynamic shaker costing around 
RM50,000 could not fulfil our needs. SO WE HAD TO BUILD ONE. 

Hence from March 2014 onwards we have been in discussion with engineers to determine 
the suitable component for such a shaker. Although we received technical advise from 
engineers, the owners is still on us to finally come up with a workable model. We are 
concerned that the money and effort spent would materialised into a product that would 
function as expected. So you can imagine the journey a person with a medical 
background has to take to digest the technical knowhow in creating and building a shaker. 
By the time that learning curve is attained and an affordable setup could be envisioned it 
was close to the end of the grant period. An attempt was made to try converting part of 
the grant fund to VOT35000 to purchase two essential part of the shaker, the piezoelectric 
actuator and the controller for a close loop operation. Unfortunately, the application was 
turned down as it was deemed too late . 

By the way, it was not the end. I managed to accumulate personal fund to purchase P-
841.10 Preloaded Piezo Actuator and E-709.SRG Digital Piezo Controller, 1 Ch, 
Benchtop Module, -30 to -130V, SGS which cost SGD 6,444.00 (RM17032.65). Both 
items was purchased from Physik lnstrumente, Germany in October and was delivered on 
22 Dec 2014. (fig 5) The P-841.10 actuator has a maximum displacement of 15 micron 
with 0.3 micron resolution for closed loop operations. Apparently this model is the 
actuator with the smallest resolution that we could find. The piezo controller will allow 
close loop operation and it was deemed necessary to overcome hysteresis which is 
expected at low frequency. 

Other items that was acquired include; Anti-vibration components (fig 6) were purchased 
from Newport Corporation (USA) and structural components fabricated at a local 
machinist (fig 7) 



At the moment I am familiarizing (Nanocapture tm) the control software that comes with 
the piezo controller . 

I would expect that a period of 6 months will be required to construct, test and optimize 
this shaker. 

The final stumbling block will be after the shaker is operational. The analysis of cell 
performance towards exposure to the vibration. The items and related disposables has 
been purchased and prepared. All in whole another two years is perhaps needed to 
accomplish this study. 
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