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Surface Modified Chlorophyll of Purun Tikus (E. Dulcis) Weeds as 

a New Photosensitizer Candidate For Laser Photodinamic Therapy 

in Cancer Cell 
 

ABSTRACT 

 

Cancer treatment is currently directed to a minimally invasive method, one 

example of a minimally invasive method is optical spectroscopy and laser 

photodynamic therapy (PDT). PDT requires photosensitizer components, photon 

and oxygen sources, one of the photosensitizers is chlorophyll. Plants that can 

produce enough chlorophyll and do not interfere with human needs are E. dulcis 

because these plants are weeds. The total chlorophyll content of E. dulcis by 

spectrophotometry was 2.673 mg / g, the largest compared to other weeds that had 

been measured. The obstacle in applying chlorophyll as photosensitizer is the low 

stability because chlorophyll has a double bond, so modification is needed to get 

stable chlorophyll. The chlorophyll modification method that allows it to be 

synthesized is simpler and can improve the stability of the coating. This study 

aims to (a) obtain a high purity percentage of rat chlorophyll E. dulcis extract with 

a strong absorption wavelength between 630 - 800 nm. (b) albumin-modified pure 

chlorophyll design is the development of new photosensitizers so as to contribute 

to the development of biomaterials, especially therapeutic materials. (c) Obtain 

photosensitizers with high quantum yield values, extinction coefficient efficient 

50,000 - 100,000 / M cm, low toxicity, known chemical composition, and easy 

production. (d) obtain scientific data invitro increase inactivation of MCF7 and 

T47D cancer cells with chlorophyll photosensitizer extract, isolate and modified 

and (e) get the mechanism of cancer cell inactivation and cell death phases as well 

as chemical and physical interactions because of the PDT process with 

photosensitizer. The method used in this study includes extraction, isolation, 

modification with albumin by coating method and tested in vitro with cancer cells, 

toxicity and apoptosis and product stability. From the results of this study 

obtained photosensitizer obtained from chlorophyll E. dulcis is a photosensitizer 

obtained from chlorophyll E. dulcis is extract, isolate and chlorophyll coating 

albumin with a percentage of purity up to 96%, the maximum absorption 

wavelength is at 658 nm and the quantum yield are 0.95 - 0.99 and the extension 

coefficient is between 31900 - 36500 L / gcm, this value meets the requirements 

as a new photosensitizer. Photosensitizer obtained from the chlorophyll E. dulcis 

chlorophyll coating albumin is a stable photosensitizer because after being tested 

in the short term that is 6 months the structure and absorbs of the wavelength are 

still at 658 nm, this is due to the effect of the albumin layer so that the double 

bonds do not react . Effect of exposure to red laser energy doses on optimum cell 

death at doses of 5 J / cm2-25-25 / cm2 where cell death occurred without the 

addition of photosensitizer for normal cells 4.7% - 16.1%, with the addition of 

photosensitizer between 16.9% - 49.9%. MCF7 cells without the addition of 

photosensitizer 7.1% - 16.8% while with the addition of various photosensitizers 

between 50.4% - 88.6%. T47D cells have a percentage of cell death 9.2% - 31.4% 

without the addition of photosensitizer, with the addition of photosensitizer 
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41.92% - 84.47%. Percentage of apoptotic cell death at 20 J / cm2 laser energy 

dose with the addition of photosensitizer for normal cells between 20% - 35% 

while MCF 7 cells between 65% - 90% while T47D cells gave apotosis numbers 

64% - 86%. Flowcytometry data showed that apoptosis that occurred in MCF7 

cells was 74.86%, T47D cells were 39.17% while normal cells 7.33% of data at 

20 J / cm2 showed that apoptosis data for fluorescence microscopy approached 

flowcytometry. This shows that the photosensitizer can cause apoptosis, 

especially coatings can increase apoptosis because of its low hydrophilicity so it 

can reach the cell nucleus and increase the percentage of apoptosis, and the laser 

enhancer will increase apoptosis again. 

 

Keywords: Photosensitizer, chlorophyll coating, apoptosis, purun tikus (E. dulcis) 
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