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Photodynamic and Sonodynamic Therapy, Experiences with a 
Novel Approach. 

 

Introduction 
 
I have been asked to write a paper on our experiences and methods and also results, 
in our use of a novel approach to Photodynamic Therapy.  This is something we have 
been developing for several years, together with two other clinics, Dr X Wang, Chief 
of Oncology Department, Friendship Hospital, Guangzhou, China and also the Opal 
Clinic, Melbourne, Australia under the direction of Dr Douglas Mitchell. 
 
The reason why all three clinics developed this approach  is that we are all faced  
with late stage cancer patients who have been through all the conventional treatment 
modalities, and are practically all metastatic cancers.   We therefore have an interest 
in a safe approach to tumour cell destruction, however in all of these patients the 
approach  is fundamentally palliative.  Our results have been encouraging leading to 
relevant conclusions outlined in the last section of this paper. 
 
Over the past three years our clinic (The Dove Clinic for Integrated Medicine) has 
treated over 80 patients, the Opal Clinic has treated slightly less, and Dr Wang in 
Guangzhou has treated more than this number. 
 
This paper is not a formal clinical trial, it is a preliminary report.  I therefore thought it 
best to discuss five cases fairly typical of the kind of cases on which  we use this 
palliative approach. 
 
The use of our novel approach  centres around the development of a specific 
sensitizer (Sonalux 1) this is a highly purified mixture of several  chlorins, each with a  
different side chain.  This agent has been shown to break  down at 636 nanometres 
and also to be sensitive to ultrasound.   
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Figure I: 
Sonalux 1 absorption scans: “chem lab” instrument 
Sonalux 1 . . 100 dilutions 
 
We have animal and human safety studies on this agent, and we import it as an 
unlicensed medicine using a wholesale dealers licence under the Medicines and 
Health Regulatory Authority, U.K. 
 
 

Sonodynamic Therapy  
 
Sonodynamic Therapy is the use of low level ultrasound and this produces tumour 
destruction from the non-thermal effects of ultrasound, especially cavitations in 
malignant cells.  Ultrasonic cavitations generate free radicals from the breakdown of 
water molecules.  As the agent we use is sensitive to ultrasound this approach allows 
deeper penetration into the body.  Sonodynamic therapy is carried out using a simple 
therapeutic ultrasound machine with a standard maniple which is applied over the 
affected area with some ultrasound gel placed on the skin.  This is done after light 
bed exposure1 . 
 

Methods 
The agent is given sublingually, and the dose can take up to two hours to give in this 
way.  We use 22.5mg, per week with each standard course being two weeks in 
duration, in 7.5ml of diluent.  The agent is administered 48-72 hours prior to light bed 
exposure.  We administer  on an empty stomach . We have not had any significant 
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problems from photosensitivity due to ambient light.  There have never been any 
toxic effects of any sort noted on administration of the agent in any patient treated. 
 
48-72 hours after administration of the agent we use Ozone Autohaemotherapy in an 
attempt to improve the level of oxygen in the tumour.  Also we prefer a minimum 
haemoglobin of 9 g preferably 10 g.  We have found this improves our outcomes 
significantly due to general hypoxia in tumour areas2.  The patient is then placed in a 
light bed consisting of several tens of thousands of high power LEDs  encompassing 
the whole body, emitting at 630 nanometres.  As a standard treatment the patient is 
exposed on this bed for three ten minute sessions for three days on each of the two 
weeks.  Ultrasound is then applied over the tumour area including bones and lungs, 
through which ultrasound does not travel (ultrasound does not pass through air), yet 
we still get results in these situations. We are not clear as why this is the case. 
 
The time of light bed exposure and ultrasound exposure, is varied on a patient by 
patient basis depending on clinical condition, amount of tumour mass, and in some 
cases the treatment has to be significantly fractionated.  Patients with large tumour 
mass are always covered with Dexamethasone starting at a dose of 2 mg twice a 
day.  This has to be started on the first day of light bed treatment.  This is to suppress 
the significant inflammatory response which can begin within two days of the first light 
bed and ultrasound exposure.   
 
We have found that there is a significant danger with patients with large tumour 
burden of tumour lysis syndrome, so standard urea and electrolytes and LFTs are 
carried out on a regular basis on these patients.  Some patients choose to have more 
than one course of treatment and their clinical outcomes are generally better. 
 

Animal Studies 
Dr Wang and colleagues studied the effect of Sonalux on S-180 Sarcoma in mice.  
The tumour bearing mice were allocated to the following groups:  
 
1  Sham-treatment (Control, C); 
2 Ultrasound treatment (only ultrasound treatment, 1.2W/cm², without Sonoflora 
(done in            a light tight room) U); 
3  Sonoflora treatment (Sonalux 1) treatment (Sonalux 1 20 mg per Kilogram ip 
without ultrasound treatment (done in a light tight room) S); 
4  Sonalux 1 plus ultrasound treatment (SU) (done in a light tight room). 
 
Following treatment, tumour volume was monitored.  Tumour growth  inhibition was 
seen only in group SU, that is group 4, and with  increasing ultrasound intensity the 
effect was enhanced.  See Figure 2 and Figure 3. 
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Figure 2:  
Picture of tumours peeled off 15 days after treatment from   each group of mice.   
The top line is Sonalux 1 treatment without ultrasound or light.  The second line is 
ultrasound only treatment without any agent.  The third line is Control.  The fourth line 
is Sonalux 1 treatment plus ultrasound treatment done in a light tight room.. 
 
 

 
 
Figure 3 
Picture of tumours peeled off from  each group of mice 15 days after treatment 
showing the effect of increasing the intensity of ultrasound. 
The top line is Control,   The second line is the highest ultrasound power used, and 
the third and fourth lines are decreasing intensity of ultrasound. 
 
 
The tumour inhibition was also seen even when the tumour was covered with a piece 
of bone.  We wish to look at this situation, because in well over 90% of our cases with  
bone metastases, the patient experiences significant increase in bone pain within two 
days of this form of PDT, due to an influx of pro-inflammatory cytokines into the area 
of bone metastasis, causing increased pain.  Also our clinical results with bone 
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metastases in this situation continue to be encouraging.  This is difficult for us to 
understand as conventionally ultrasound does not pass into bone, 
 
Histology showed coagulated necrosis or metamorphic tissue with inflammatory 
reaction of the tumour taken from two hours to thirty-six hours after Sonodynamic 
Therapy.   
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Figure 4 
Slices of the tumour in a group of mice using agent plus ultrasound plus light 
exposure. 
A. Slice taken 2 hours after treatment 
B. Slice taken 36 hours after treatment 
C. & D. Slices taken 15 days after treatment 
 
This data in our opinion shows that Sonodynamic Therapy with  Sonalux 1 did inhibit 
the growth  of mouse S-180 Sarcoma and the inhibitory effect was sound intensity 
dependent.  Sonalux 1 also produced some inflammation as it destroyed tumour. 
 

Five clinical cases 

 
These cases are fairly typical of the kind of cases presenting for PDT/SDT. The first 
two cases are from Dr Wang the last three cases are from The Dove Clinic. 
 
Case 1: Female aged 43.  Metastatic breast cancer, (T4M3M1) 
 
This patient had a left sided breast cancer and was treated with surgery, followed by 
eighteen rounds of chemotherapy, four rounds of radiotherapy, and aromatase 
inhibitors.  All therapies failed.  The patient subsequently became paraplegic, was in 
heart and respiratory failure and was getting chest infections on a regular basis.  
Median survival time was judged to be two weeks. 
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This patient had three rounds of photodynamic/sonodynamic therapy.  Clinically she 
was much  improved and regained her limb movement.  She was able to be moved 
out of intensive care to a general ward.  The patient survived for six months.  Scans 
before and after are shown in figures 5 and 6 
 

                                
 Figure 5               Figure 6    
  
  

 

Case 2: Female patient aged 49.  Left breast cancer with extensive metastases 
(T4N3M1).  Metasteses to axillary lymph  nodes, several bone secondaries, liver and 
abdominal cavity. 
 
She is a chemotherapy failure.  PET scans before and after treatment are shown in 
figure 7. 
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Figure 7 
Patient No. 2, the lower series PET scan before treatment, upper series PET scan post treatment. 
 
This patient is still alive and is in reasonable health and is working, nearly two years post treatment 



JNK/Ak 
Masters/JNK Papers/ Photodynamic and Sonodynamic Therapy 

 – A Novel Approach 
October 2007 

8 

 



JNK/Ak 
Masters/JNK Papers/ Photodynamic and Sonodynamic Therapy 

 – A Novel Approach 
October 2007 

9 

Case 3:  62 year old female, relapsed T cell non-hodgkins lymphoma, chemotherapy 
failure.  This patient also reacted badly to chemotherapy and was not willing to 
consider any further such treatment.  Also abdominal radiotherapy, the tumour 
recurred in spite of this treatment. 
 
She had recurrent disease in several places in the mesentery, and around the bowel 
and the pelvis.  We carried out PDT/SDT on this patient in August 2005.  She 
remains clear of tumour and in apparent good health.  She remains at risk of likely 
relapse. 
 
Case 4: 79 year old patient with  non small-cell lung cancer recurrent following 
standard chemotherapy one year previous.  T4N2M1.  she also has secondaries in 
the adrenal gland and in an area in the right gluteus maximus.  Also extensive lymph 
gland involvement in the chest,  This patient had a median survival of three months at 
the time of treatment. 
 
We carried out PDT/SDT on her in Spring 2007.  Post this treatment, on chest X-ray 
her lung tumours had shrunk by 25%.  She remains reasonably well five months 
later. 
 
Case 5: Male aged 65 recurrent non small cell lung cancer, T4N3N0.  Previous 
radiotherapy 2003.  The main complaint is of persistent cough, and the patient feeling 
generally unwell.  Based on histology he had lymphangitis carcinomatosis at the time 
of treatment.  Median survival time estimated at three months at that time.  We 
carried out PDT/SDT in May 2007.  Following this treatment his cough  improved 
significantly but did not clear completely.  The patient is still alive and relatively well 
five months post treatment. 
 

Conclusion 
 
We feel that PDT/SDT carried out in these cases has produced encouraging results 
even though  it is only offered on a palliative basis.  We think there is evidence to 
suggest that formal clinical studies should be considered and this is currently the 
case, looking at early stage cancers.  There is no evidence currently that this 
treatment is curative in metastatic cancer. 
 
We have given several of our PDT/SDT patients dendritic vaccines made from 
tumour antigen extracted from the urine using a specific filtration technique extracting 
molecules of 50 kilodaltons up.  Then this is refined further by a proprietary method3.  
This vaccine is driven by heat shock protein 70 with a mixture of cytokines to 
stimulate cell mediated immunity.  So far it is difficult to judge the response of these 
cases, but there is some evidence to suggest that tumour antigen presentation may 
be improved following tumour cell lysis treatment of PDT4. 
 
Further case studies of our PDT/SDT patients are available on www.doveclinic.com  
 
Dr Julian Kenyon 
Medical Director, The Dove Clinic for Integrated Medicine London & Winchester 
www.doveclinic.com 

http://www.doveclinic.com/
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