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“Anesthesiology is on the verge of a major 

evolution that will involve …… newer, safer, and 

simpler techniques to deliver these agents.” 

 

“The new routes and delivery systems promise….” 

 

Proc Bayl Univ Med Cent 13(1) 7-10, 2000  



 improved convenience 

 improved safety 

 increased effectiveness 

 increased bioavailability 

 continuous delivery with fewer peaks and valleys 

 decreased side effects 

 decreased dosage and frequency of 
administration 

 decreased cost 



Context of perioperative analgesia 

Limited to existing opioids and local anaesthetics 

 

Look for genuine improvements in care 

 - how is success judged, and by whom? 

 

 

 



Intravenous drug administration 

Usually most direct route to target receptor 

Requires i.v. access 

Must account for basic pharmacokinetics 

Must account for inter-individual variability 



Intravenous drug administration 
computer-assisted administration 

 

Diprifusor 

Remifusor 



Cochrane systematic review of data 

“This systematic review does not provide sufficient 

evidence to make firm recommendations about the 

use of TCI versus MCI…” 



“A dose which may be barely adequate for a certain 

patient may easily be an overdose for another.” 

Drug unpredictability 

RC Adams, Can Med Assoc J. April 330-337, 1938 

C Minto et al., Anesthesiology. 86(1):24-33 1997 

 



De Castro et al., Anaesth Analg 96:33-38, 2003 



…. a lower incidence in apnea and respiratory 

depression (TCI n = 7, MCI n = 16, P < 0.05) …

   

 
 

    Anesth Analg 108(3) 828-834, 2009 

 



 improved convenience 

 improved safety 

 increased effectiveness 

 increased bioavailability 

 continuous delivery with fewer peaks and valleys 

 decreased side effects 

 decreased dosage and frequency of 
administration 

 decreased cost 



Intraoperative measurement of analgesia 

Pupillometry 

Response indices 
 EMG 

 EEG 

 Heart rate/plethysmography 



Pupillometry 



“…. a dynamic interaction between the current level of 

stimulation, the sedation and analgesic state of the patient…” 

EMG responses to environment 

 internal (pain, anxiety) 

 external (noise, light procedures..) 

Response index - EMG 



“… …reduces … remifentanil consumption, and reduced 

postoperative morphine consumption without increasing the 

level of postoperative pain.” 

 

 
Sabourdin N et al. A282  Anesthesiology 2011, Chicago IL 

Pupillometry to guide analgesic doses 



   

Chen et al., Anesthesiology 112:1175-83, 2010 

SSI-guided Standard practice 

hypertension 11* 84 

hypotension 5* 67 

tachycardia 0 2 

bradycardia 23* 111 

movements 3* 14 

TOTAL 42* 278 

Unwanted events 

Comparison of Surgical Stress Index-guided 

analgesia with standard clinical practice during 

routine general anaesthesia 

Xinzhong Chen et al. 



Intravenous drug administration 
Matching the drug to the clinical need 

 





A double‐blind randomised comparison of 

intravenous patient‐controlled remifentanil with 

intramuscular pethidine for labour analgesia 

Anaesthesia  66(9) 796-801, 2011 

http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2044.2011.06790.x/full


Intravenous drug combinations 
pain protocol in PACU 

Alkhazrajy et al., Acute Pain 9, 13-19, 2007 



Intravenous drug combinations 
patient controlled analgesia 

European Journal of Anaesthesiology (2008), 25: 968-975 

J Opioid Management (2009) 5(5): 247-255  



CSM, ANZCA, Hong Kong 2011 

 Lower pain scores 

 Less likely to need ketamine supplementation 

 Unchanged sleep disturbance 

Intravenous drug combinations 
postoperative PCA 



 improved convenience 

 improved safety 

 increased effectiveness 

 increased bioavailability 

 continuous delivery with fewer peaks and valleys 

 decreased side effects 

 decreased dosage and frequency of 
administration 

 decreased cost 



Mucosal delivery 
nasal or sublingual spray 

Avoids an i.v. 

Reduces first pass extraction 

Attractive concept perioperatively? 





Borland et al., Ann Emerg Med.  

49(3):335-40, 2007 



Intranasal fentanyl … was shown to be an effective 
analgesic in children ….. when compared to 
intravenous morphine at 0.1 mg/kg. 

 

Borland et al., Ann Emerg Med. 49(3):335-40, 2007 



Pharmacokinetic analysis 
i.v. versus nasal 

 Delayed time to Cmax  (13 vs 6 min)  
 

Lower Cmax (1.2 vs 2.0 ng/mL) 
 

Analgesic effect lagged behind the venous 
concentration - half-life of 2.5 mins 

Foster et al., Ann Pharmacother 42(10):1380-7, 2008 



 improved convenience ? 

 improved safety 

 increased effectiveness 

 increased bioavailability 

 continuous delivery with fewer peaks and valleys 

 decreased side effects 

 decreased dosage and frequency of 
administration 

 decreased cost 



Transdermal delivery 

No needles 

Sustained release 

Tough challenge - skin is there for a 

reason 



Technologies 

 Iontophoresis 

Nanotechnology 

Other 



Viscusi E R et al. Anesth Analg 2006;102:188-194 

©2006 by Lippincott Williams & Wilkins 

Iontophoresis 



Nanotechnology 





Efficacy and Safety of the Fentanyl Iontophoretic Transdermal 

System (ITS) and Intravenous Patient‐Controlled Analgesia (IV 

PCA) with Morphine for Pain Management Following 

Abdominal or Pelvic Surgery 

Minkowitz et al., Am Acad Pain Med 8(8): 657-668, 2007 



Efficacy and Safety of the Fentanyl Iontophoretic Transdermal 

System (ITS) and Intravenous Patient‐Controlled Analgesia (IV 

PCA) with Morphine for Pain Management Following 

Abdominal or Pelvic Surgery 

Minkowitz et al., Am Acad Pain Med 8(8): 657-668, 2007 

PCA ITS 

Ease of use  - patients 

(higher is better) 

4.18 4.47 

Ease of use - nurses 

(lower is better) 

1.09 0.47 



Thysman et al., Anesth Analg 77: 61-66, 1993 



Spray on fentanyl 



 improved convenience 

 improved safety 

 increased effectiveness 

 increased bioavailability 

 continuous delivery with fewer peaks and valleys 

 decreased side effects 

 decreased dosage and frequency of 
administration 

 decreased cost 



Moscow Theatre hostage crisis 
23 October 2002 

40 to 50 armed Chechens  took 850 hostages  

Russian Spetsnaz forces pumped something into the building's 

ventilation system  

39 of the attackers were killed by Russian forces, along with at 

least 129 of the hostages 



Placement 

Wound  

Joints 

Epidural space 

Large nerves  

Encapsulation technology 

 Liposomes 

 Cyclodextrins 

 Vesicles 

 

Slow release formulations 
Opioids and Local anaesthetic 



DepoFoam(TM)  

 

 
Lipid-based particles containing discrete water-

filled chambers containing active drug  
 

10-30 microns in diameter and are suspended in 

saline  
 

 

The particles deliver their drug payload over a 

period that can be modified from 1 to 30 days  



Abstract ID: A47 

 

The Pharmacokinetic Profile of an Extended-Release 

Liposomal Formulation of Bupivacaine Administered via 

a Single Epidural Injection 
 

Authors: Ludbrook G1, Ardeleanu M2, Manvelian G3, Rashti N4 

          

University of Adelaide Adelaide South Australia Australia1, SkyePharma Inc. San 

Diego CA USA2, SkyePharma Inc. San Diego CA USA3, SkyePharma Inc. San 

Diego CA USA4 

 

 

 

 

 

 

   Reg Anesth Pain Med 2005; 30(3):A47 
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Davidson E M et al. Anesth Analg 2010;110:1018-1023 

©2010 by Lippincott Williams & Wilkins 



Haemorrhoids 



Hernias 



Shoulder repair 



Surgical site injection 

shoulder surgery 

…. a statistically significant reduction in pain 
intensity versus SABER-Placebo.  

 

…..indicated a clear clinically relevant trend in 
opioid sparing for POSIDUR compared to SABER-
placebo  

 



Block quality 

Unintended sequelae of prolonged block 

Effect on tissues and healing 



Slow release opioid 

http://ovidsp.tx.ovid.com.ezproxy.anzca.edu.au/sp-3.4.2a/ovidweb.cgi?&S=MMHBFPNPEKDDCHGBNCBLABIBJGAIAA00&View+Image=00000539-200707000-00033%7cFF2&D=ovft&width=700&height=400&WebLinkReturn=Full+Text%3dL%7cS.sh.15.17.18.21.25%7c0%7c00000539-200707000-00033&resultset=S.sh.15.17.18.21%7c33


Meta-analysis of the effect of extended-

release epidural morphine versus intravenous 

patient-controlled analgesia on respiratory 

depression 

 

   

Sumida et al., J Opioid Manag. 5(5):301-5. 2009 

…. EREM was associated with significantly 

higher odds of respiratory depression compared 

to IV-PCA (odds ratio = 5.74)…..;  



 improved convenience 

 improved safety 

 increased effectiveness 

 increased bioavailability 

 continuous delivery with fewer peaks and valleys 

 decreased side effects 

 decreased dosage and frequency of 
administration 

 decreased cost 



New horizons 

New drugs are expensive to make – circa $1 billion 

Technology for delivery devices is clever, and 

growing rapidly 

The role, and the genuine benefit, must be carefully 

examined 

Monitoring of analgesia, looks like an exciting 

opportunity  


