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Injection Technique: What Do We Know 
and What Do We Want to Know? 

•  What	
  about	
  insulin	
  absorp/on	
  from	
  different	
  sites?	
  Are	
  
modern	
  insulin	
  analogues	
  different	
  from	
  human	
  insulins	
  
regarding	
  absorp/on?	
  

•  In	
  what	
  /ssue	
  do	
  we	
  want	
  to	
  deposit	
  insulin?	
  

•  What	
  technique	
  do	
  we	
  use	
  to	
  achieve	
  that?	
  

•  Does	
  depth	
  of	
  injec/on	
  influence	
  absorp/on?	
  

•  How	
  thick	
  is	
  the	
  skin?	
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Chris/an	
  Binder	
  1969:	
  

•  Soluble	
  131I-­‐insulin	
  (pig,	
  U40)	
  is	
  absorbed	
  faster	
  
from	
  the	
  abdomen	
  compared	
  to	
  thigh	
  with	
  
buQock	
  in	
  between.	
  

C. Binder: Absorption of injected insulin. Thesis, 
Copenhagen 1969 



NPH	
  insulin	
  

•  Henriksen	
  et	
  al:	
  Absorp/on	
  of	
  NPH	
  (isophane)	
  
insulin	
  in	
  res/ng	
  diabe/c	
  pa/ents:	
  evidence	
  
for	
  subcutaneous	
  injec/on	
  in	
  the	
  thigh	
  as	
  the	
  
preferred	
  site.	
  	
  

Diabet Med. 1991 Jun;8(5):453-7.  



Absorp/on	
  of	
  Rapid-­‐Ac/ng	
  	
  
Insulin	
  Analogs	
  

•  No	
  sta/s/cally	
  significant	
  difference	
  between	
  
abdomen	
  and	
  thigh	
  in	
  /me-­‐to-­‐peak.	
  

•  Peak	
  is	
  somewhat	
  lower	
  and	
  effect	
  more	
  
protracted	
  in	
  thigh.	
  

	
  



Absorp/on	
  of	
  regular	
  insulin	
  and	
  
insulin	
  lispro2	
  

	
  Mean	
  GIR	
  versus	
  /me	
  of	
  all	
  treatments	
  (n	
  =	
  12):	
  Regular	
  insulin	
  (0.2	
  

U/kg;	
  A,	
  insulin	
  lispro	
  (0.2	
  U/kg;	
  B).	
  	
  

Braak EW, et al. Diabetes Care. 1996;19(12):1437-1440. 



Absorp/on	
  of	
  insulin	
  125I-­‐glargine	
  a_er	
  injec/on	
  in	
  arm,	
  thigh	
  and	
  
abdominal	
  area	
  	
  

•  ______	
  =	
  arm	
  
•  ………	
  =	
  thigh	
  
•  -­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐	
  =	
  abdomen	
  Owens	
  et	
  al,	
  Diabetes	
  Care	
  23;6,June	
  2000	
  

Disappearance of radioactivity 



Plank et al. 

Insulin Levemir 
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Insulin Levemir 



Porcellati et al.  



Porcellati et al.  

Injection site: 



Porcellati et al.  

Injection site: ? 



Porcellati et al.  

Injection site: ? Abdomen (pers. mess.) 



Plank et al. 

Insulin Levemir 

Injection site: 



Plank et al. 

Insulin Levemir 

Injection site: thigh 
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Effect	
  of	
  intramuscular	
  injec/on,	
  regular	
  human	
  insulin	
  

Diabetes Care. 1990 May;13(5):
473-7  



Absorp/on	
  of	
  Rapid-­‐Ac/ng	
  	
  
Insulin	
  Analogs	
  

	
  
•  No	
  sta/s/cally	
  significant	
  difference	
  in	
  insulin	
  
absorp/on	
  between	
  fat	
  and	
  muscle	
  /ssue;	
  however,	
  
only	
  studied	
  in	
  res/ng	
  muscle	
  

•  There	
  is	
  a	
  10-­‐fold	
  increase	
  in	
  blood	
  flow	
  in	
  the	
  	
  
working	
  muscle!	
  	
  

•  Interna/onal	
  consensus	
  is	
  s/ll	
  to	
  recommend	
  
subcutaneous	
  (sc),	
  ie,	
  intralipomatous	
  injec/on	
  



Insulin	
  detemir,	
  sc	
  and	
  im	
  injec/on	
  
Insulin Detemir

Mean Profiles per Adm. Rou te
Insul in Detemir (pmol /l )

e.g. at  t ime points later than 240 minutes for the i.v . adm.  route
there is one or no valid measurem ents no markings occur on the figure
a mean concentration of Insulin Detemi r.  Thus at time points  where
Note that at  least two measurements must be available to calculate
Each mean profile based on data from 16 subjects
Trial  ID.:  NN304-1320 Spadille ApS (08FEB02)

i.m. i.v . s. c.
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Diabetic Medicine 2005;22:1444-45 



CT	
  of	
  thigh,	
  normal-­‐weight	
  adult	
  male	
  



CT	
  scan	
  of	
  abdomen,	
  normal-­‐weight	
  male.	
  White	
  dots	
  are	
  
contrast.	
  8	
  mm	
  needle.	
  



CT,	
  abdominal	
  area,	
  female	
  with	
  DM2,	
  BMI	
  28.0	
  



Some	
  Observa/ons	
  of	
  Human	
  Fat	
  	
  
Tissue	
  Distribu/on	
  

Adult	
  females	
  
–  Many	
  have	
  less	
  than	
  8	
  mm	
  of	
  fat	
  /ssue	
  laterally	
  	
  

in	
  the	
  thigh	
  
–  All	
  have	
  more	
  than	
  12	
  mm	
  of	
  fat	
  /ssue	
  in	
  the	
  gluteal	
  area	
  
–  Some	
  may	
  have	
  less	
  than	
  5	
  mm	
  of	
  fat	
  /ssue	
  laterally	
  	
  

in	
  the	
  abdominal	
  area	
  

Adult	
  males	
  
–  A	
  majority	
  have	
  less	
  than	
  5	
  mm	
  of	
  fat	
  /ssue	
  laterally	
  	
  

in	
  the	
  thigh	
  
–  All	
  have	
  more	
  than	
  12	
  mm	
  of	
  fat	
  /ssue	
  in	
  the	
  gluteal	
  area	
  
–  Many	
  have	
  less	
  than	
  5	
  mm	
  of	
  fat	
  /ssue	
  laterally	
  in	
  the	
  abdominal	
  area	
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Frid	
  et	
  al.,	
  Intraregional	
  Differences	
  in	
  the	
  Absorp8on	
  of	
  Unmodified	
  Insulin	
  from	
  the	
  Abdominal	
  Wall.	
  
Diabe8c	
  Medicine	
  1992;	
  9;	
  236-­‐239	
  

Injection Depth and Insulin Absorption 



Injection Depth and Insulin Absorption  

•  125I-labelled short acting insulin was 
injected ( 5 units each patient) 

•  Radioactivity decreased by insulin 
absorption (in %) 

•  One defined injection site was chosen 
for each abomen and thigh 

•  2 injection depths, controlled by 
ultrasound: 
A)  3mm below the skin surface 
B)  2mm above the muscle facies 

Frid	
  et	
  al.,	
  Intraregional	
  Differences	
  in	
  the	
  Absorp8on	
  of	
  Unmodified	
  Insulin	
  from	
  the	
  Abdominal	
  
Wall_Diabe8c	
  Medicine	
  1992;	
  9;	
  236-­‐239	
  

Injec/on	
  Depth	
  B)	
  [from	
  skin	
  surface	
  in	
  mm]:	
  
Abdomen	
  	
  	
  	
  	
  	
  ♂	
  9±2	
  /	
  ♀	
  15±3	
  	
  
Thigh	
   	
  	
  	
  	
  	
  	
  ♂	
  7±1	
  /	
  ♀	
  14±3	
  A) B) 

3mm	
  

2mm	
  



Injection Depth and Insulin Absorption 

No influence of the injection depth on the 
kinetics of insulin absorption has been shown 
in the study. 
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Gibney	
  MA	
  et	
  al.	
  Curr	
  Med	
  Res	
  Opin.	
  2010	
  
Jun;26(6):1519-­‐30	
  
	
  



Gibney	
  MA	
  et	
  al.	
  Curr	
  Med	
  Res	
  
Opin.	
  2010	
  Jun;26(6):1519-­‐30	
  



What	
  Insulins	
  at	
  What	
  Injec/on	
  Site?	
  

•  All	
  insulins	
  should	
  normally	
  be	
  given	
  sc	
  
•  Soluble	
  human	
  insulins	
  in	
  the	
  abdominal	
  area	
  
•  NPH-­‐insulins	
  in	
  the	
  thigh	
  or	
  gluteal	
  area	
  
•  Rapid-­‐ac/ng	
  insulin	
  analogs	
  in	
  the	
  abdomen,	
  may	
  be	
  given	
  

elsewere	
  
•  Insulin	
  glargine	
  in	
  abdomen,	
  thigh,	
  or	
  gluteal	
  area	
  (no	
  

studies),	
  strictly	
  sc	
  
•  Insulin	
  detemir	
  in	
  the	
  thigh	
  (or	
  gluteal	
  area,	
  no	
  studies),	
  

strictly	
  sc	
  
•  Premix	
  insulins	
  abdominal	
  area	
  in	
  the	
  morning;	
  thigh	
  or	
  

gluteal	
  area	
  in	
  the	
  a_ernoon/evening	
  



So	
  what	
  about	
  GLP-­‐1	
  analogs?	
  

•  Calara	
  F	
  et	
  al:	
  …all	
  injec/on	
  sites	
  yielded	
  
equivalent	
  pharmacokine/c	
  profiles	
  strongly	
  
sugges/ng	
  equivalent	
  exenatide	
  
bioavailability	
  a_er	
  subcutaneous	
  injec/on	
  
into	
  the	
  arm,	
  thigh,	
  or	
  abdomen.	
  
	
  Clin	
  Ther.	
  2005	
  Feb;27(2):210-­‐5.	
  



Kapitza et al: 
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INJECTION TECHNIQUE 

IS IT IMPORTANT? 

OF COURSE IT IS! 



10th - 13th September 2009 

TITAN 

  

127 participants from Europe, 
Russia, USA, Canada, China, 
Taiwan, South Korea, Japan, 
Indonesia, The Philippines, 
India and Pakistan 

   





Needle	
  length	
  

•  4,	
  5	
  and	
  6	
  mm	
  needles	
  may	
  be	
  used	
  by	
  any	
  pa/ent	
  
including	
  obese	
  ones;	
  they	
  will	
  provide	
  equivalent	
  
glycaemic	
  control	
  compared	
  to	
  8	
  mm	
  and	
  12.7	
  mm	
  
needles	
  (9,63,110,112,113)	
  A1	
  

•  There	
  is	
  no	
  evidence	
  to	
  date	
  of	
  significant	
  leakage	
  of	
  
insulin,	
  increased	
  pain,	
  worsened	
  diabetes	
  
management	
  or	
  other	
  complica/ons	
  whrn	
  using	
  
shorter	
  (5-­‐6	
  mm)	
  needles.	
  (9,63,110,114)	
  A1	
  



Li_ing	
  a	
  skin	
  fold	
  
•  Skin	
  folds	
  are	
  essen/al	
  when	
  the	
  distance	
  from	
  skin	
  
surface	
  to	
  the	
  muscle	
  is	
  less	
  than	
  the	
  length	
  of	
  the	
  
needle	
  

•  Li_ing	
  a	
  skin	
  fold	
  is	
  an	
  easy	
  and	
  effec/ve	
  means	
  for	
  
ensuring	
  SC	
  injec/ons.	
  

•  A	
  proper	
  skin	
  fold	
  is	
  made	
  with	
  the	
  thumb	
  and	
  index	
  
finger	
  (possibly	
  with	
  the	
  addi/on	
  of	
  the	
  middle	
  
finger)	
  

•  Li_ing	
  the	
  skin	
  by	
  using	
  the	
  whole	
  hand	
  risks	
  li_ing	
  
muscle	
  with	
  the	
  SC	
  /ssue	
  and	
  can	
  lead	
  to	
  IM	
  
injec/ons.	
  


