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Disclaimer: Some of the solut ions presented 
are suggest ions for future research; Medtronic 
does not  recommend or promote the off- label 
use of the SynchroMed Infusion Pump. 



• Mechanical method to breach the blood-brain barrier and target  the CNS 
• Implantable, programmable, refillable 
• Bat tery-powered peristalt ic mechanism,  < 7 years implant  life 
• CSF-delivered  drug targets pain pathways in dorsal horn of the spinal cord 
• Flexible dosing pat terns: rates and intermit tent  bolusing 
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SynchroMed® II  Infusion Therapy for Chronic Pain  

2 Mult imodal Therapies for Brain Disorders |   June  2016   

FDA-Approved Analgesic 
IT Monotherapies 

Morphine Ziconotide 



The Challenge:  
 Cont inuous infusion may not  prevent  or t reat  episodes of intermit tent  pain.   
 
The Solut ion: 

 Pat ient -cont rolled analgesia (PCA) 

 Hand-held pat ient  programmer 

 Dosing rest rict ions by physician 

 Delivers a rapid IT bolus of morphine as needed  

 Increased pat ient  engagement  in therapy 

 
 

 

Challenges and Solut ions:  Unpredict able Int ermit t ent  Pain 
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episodic pain 



The Challenge:  
 IT morphine (high concent rat ions/doses) may induce catheter- t ip inflammatory masses (IMs). 
 Spinal cord compression 
 Symptoms: increased pain, new neurological signs (leg weakness) 

 
 
 
 
 
Solut ions: 
 Physician educat ion:   
 Use lowest  morphine dose and concent rat ion for as long as possible. 
 Maintain a low threshold for imaging (MRI) to detect  IM early. 
 Mit igat ion st rategies under invest igat ion: 
 Deliver morphine using intermit tent  boluses  
 Understand mechanisms: act ivat ion of mast  cells in the dura  
 beagle and new guinea pig model 
 

 
 

Challenges and Solut ions: Local Toxicit y at  t he Cat het er Tip 
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canine spinal cord 
after 28-day IT 
saline infusion 

canine spinal cord 
after 28-day IT morphine 
infusion (12 mg/ day @ 25 
mg/ mL) 
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The Challenge:   
 Managing  chronic pain over the long term may benefit  clinically from using more than one analgesic in the 

pump.   
 Using drug admixtures, off- label  and compounded drugs in the pump can lead to problems: 
 Drug-drug instability 
 Drug-pump incompat ibility (morphine with metabisulfite) 
 Toxicity (NMDA antagonists: ketamine) 

 
Solut ions: 
 Ideally use only agents specifically approved for the pump. 
 Test  clinically popular combinat ions in the pump under simulated clinical use condit ions and publish. 
 Ideally develop combinat ion agents specifically for use in the pump. 

Challenges and Solut ions:  Use of Drug Mixt ures in t he Pump 
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The Challenge:  
 Some drugs are not  stable at  body temperature long- term:  
Solut ions: reformulate or decrease refill interval to match. 
 Drug formulat ion may not  be pump compat ible. 
 
The Challenge: 
 
 
 
 
Solut ions: 
 

 

 
 
 
 
 

Challenges and Solut ions:  
Drug St abilit y/ Compat ibilit y wit h t he Pump 
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Drugs and paired ions (Cl-) 
may cross silicone tubing over 
time and cause corrosion in the 
motor compartment:  
short circuits and gear wear. 

Insulation added to 
prevent shorts 

Gear wheel replaced 
with corrosion-
resistant gear 

Coating added to 
motor shaft to 
reduce wear In 

 process 
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The Challenge:  
 Long-term IT morphine infusion can lead to tolerance, hyperalgesia  and IMs. 
 
Solut ions: 
 Clinicians often put  an addit ional drug(s) in the pump, e.g., bupivacaine. 
 
 Anot her clinical approach:  wean pat ient s off syst emic opioids and use IT morphine only/ most ly.   
 
 Find a bet ter drug: 
 For some pat ients this can be ziconot ide. 
 IT gabapent in was ineffect ive in  an RCT. 
 Consider developing a combinat ion drug formulat ion. 

 

Challenges and Solut ions:  Sust ained Analgesia 
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The Challenge:  
 Implantable pumps are expensive, complex and need to be surgically implanted/ replaced. 
 
Solut ions: 
 Intermit tent  IT administ rat ion via a SQ port  may be effect ive and provide: value, simplicity and repeated 

pat ient - friendly access to the IT space.  
 

 
 
 
 
 Subcutaneous IT access ports are available in Europe (not  yet   in US). 
 Trialing tool before a pump 
 Early clinical test ing of new IT analgesics, new IT indicat ions 
 Pediatric neurological diseases like Niemann Pick C,  intermit tent  IT cyclodextrin 
 IT analgesia for terminal cancer pat ients 

 

Challenges and Solut ions: Cost  and Invasiveness 
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VS. 



 Understand the science of the intervent ions alone and in combinat ion. 
 IT clonidine for refractory/neurogenic hypertension – locat ion/ response  of spinal alpha2-adrenoceptor 

act ivat ion  
 Good preclinical research and development  (safety and efficacy)  
 
 A good/ fair collaborat ion model for Pharma partners or use a cont ract  pharmaceut ical manufacturer 

(repurpose generic drugs) 
 
 Compelling business case 
 Epidemiology and current  t reatment  opt ions  
 Fit  with current  business (sales and dist ribut ion channels) 
 
 Engaged physician champions and collaborators  
 
 Well-designed, small, stepwise clinical t rials in carefully selected  pat ients BEFORE pivotal t rials 

Enabling of Mult imodal Therapy Development  
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THANK YOU 
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