
Table S1 Extract of steps from the NPSA 2007 Standard Operating Procedure for Preparing Injectable Medicines in Clinical Areas when using a self-filled medicine syringe showing those eliminated by using a pre-filled syringe (PFS) and those eliminated by using a pre-filled syringe associated with a risk of harm


	Step No.
	Step 2: Preparation
	Step eliminated by use of PFS
	Step with Risk of harm
	Possible risk associated with eliminated step 

	
	2.1 General
	
	
	

	1
	2.1.1 Read all prescription details carefully and confirm that they relate to the patient to be treated.     
	
	
	

	2
	2.1.2 Ensure that the area in which the medicine is to be prepared is as clean, uncluttered and free from interruption and distraction as possible. Ideally, preparation should take place in an area dedicated to this process.  
	
	
	

	3
	2.1.3 Assemble all materials and equipment: sharps bin for waste disposal,  
	
	
	

	4
	• Medicine ampoule(s)/vial(s),   (or PFS syringe)
	
	
	

	6
	• diluent, 
	Yes
	Yes
	Incorrect diluent

	7
	• syringe(s) 
	Yes
	Yes
	Incorrect syringe e.g. incorrect size, prelabelled, red barrelled

	8
	• needle(s)
	Yes
	
	

	9
	• alcohol wipes
	
	
	

	10
	 • disposable protective gloves 
	
	
	

	11
	• clean re-usable plastic tray. 
	
	
	

	
	Check the following:
	
	
	

	12
	[bookmark: RANGE!B21]• expiry dates
	
	
	

	13
	• damage to containers, vials or packaging
	
	
	

	14
	• that medicines were stored as recommended, e.g. in the refrigerator.
	
	
	

	15
	2.1.4 Beware of the risk of confusion between similar looking medicine packs, names and strengths. Read all labels carefully.
	
	
	

	
	2.1.5 Check that:
	
	
	

	16
	• the formulation, dose, diluent, infusion fluid and rate of administration correspond to the prescription and product information
	
	
	

	17
	• the patient has no known allergy to the medicine 
	
	
	

	18
	• you understand the method of preparation.
	Yes
	Yes
	Do not understand method of preparation

	19
	2.1.6 Calculate the volume of medicine solution needed to give the prescribed dose. Write the calculation down and obtain an independent check by another qualified healthcare professional. 
	
	
	

	20
	2.1.7 Prepare the label for the prepared medicine (see standard 2.7).
	Yes
	Yes
	No label available

	21
	2.1.8 Cleanse your hands according to local policy.
	
	
	

	22
	2.1.9 Put on a pair of disposable protective gloves.
	
	
	

	23
	2.1.10 Use a 70% alcohol wipe or spray to disinfect the surface of the plastic tray.  
	
	
	

	24
	2.1.11 Assemble the syringe(s) and needle(s). 
	Yes
	
	

	
	• Peel open wrappers carefully and arrange all
	
	
	

	25
	• ampoules/vials, 
	Yes
	
	

	26
	• syringes   (PFS wrapper)
	
	
	

	27
	• and needles neatly in the tray.
	Yes
	
	

	28
	2.1.12 Use a ‘non-touch’ technique, i.e. avoid touching areas where bacterial contamination may be introduced, e.g. syringe-tips, needles, vial tops. 
	Yes
	Yes
	Injection  contamination

	29
	Never put down a syringe attached to an unsheathed needle.
	Yes
	Yes
	Injection  contamination, needlestick injury

	30
	2.1.13 Prepare the injection by following the manufacturer’s product information or local guidelines, and the relevant guidance in standards 2.2 to 2.7.       
	Yes
	Yes
	Incorrect injection preparation process

	
	
	
	
	

	
	2.2 Withdrawing solution from an ampoule (glass or plastic) into a syringe
	
	
	

	31
	2.2.1 Tap the ampoule gently to dislodge any medicine in the neck.
	Yes
	
	

	32
	2.2.2 Snap open the neck of glass ampoules, using an ampoule snapper if required.           
	Yes
	Yes
	Injection contamination, glass injury

	33
	2.2.3 Attach a needle to a syringe and draw the required volume of solution into the syringe. Tilt the ampoule if necessary.    
	Yes
	Yes
	Injection contamination, needlestick injury

	34
	2.2.4 Invert the syringe and tap lightly to aggregate the air bubbles at the needle end
	Yes
	
	

	35
	• Expel the air carefully.
	Yes
	
	

	36
	2.2.5 Remove the needle from the syringe and fit a new needle or sterile blind hub.
	Yes
	Yes
	Injection contamination, needlestick injury

	37
	2.2.6 Label the syringe (see standard 2.7).
	Yes
	Yes
	Incorrect label, hazardous label positioning, failing label adhesive 

	38
	2.2.7 Keep the ampoule and any unused medicine until administration to the patient is complete to enable further checking procedures to be undertaken.
	
	
	

	39
	2.2.8 If the ampoule contains a suspension rather than solution, it should be gently swirled to mix the contents immediately before they are drawn into the syringe.
	Yes
	
	

	40
	2.2.9 The neck of some plastic ampoules is designed to connect directly a syringe without use of a needle, after the top of the ampoule has been twisted off. 
	Yes
	Yes
	Injection contamination

	
	
	
	
	

	
	2.7 Labelling injection and infusion containers
	
	
	

	41
	2.7.1 All injections should be labelled immediately after preparation, except for syringes intended for immediate push (bolus) administration by the person who prepared them. 
	Yes
	Yes
	Syringe unlabelled, forgotten, no label available, omitted with time pressure

	42
	Under no circumstances should an operator be in possession of more than one unlabelled syringe at any one time, nor must an unlabelled syringe be fitted to a syringe driver or similar device.
	Yes
	Yes
	Unlabelled syringes present

	
	2.7.2 Labels used on injectable medicines prepared in clinical areas should contain the following information:
	
	
	

	43
	• name of the medicine
	Yes
	Yes
	Incorrect or no medicine

	44
	• strength
	Yes
	Yes
	Incorrect or no strength

	45
	• route of administration
	Yes
	Yes
	Incorrect or no route

	46
	• diluent 
	Yes
	Yes
	Incorrect or no diluent 

	47
	and final volume
	Yes
	Yes
	Incorrect or no volume

	48
	• patient’s name
	
	
	

	49
	• expiry date
	Yes
	Yes
	Incorrect or no expiry date

	50
	 and time
	Yes
	Yes
	Incorrect or no time

	51
	• name of the practitioner preparing the medicine.
	Yes
	Yes
	Incorrect or no practitioner name

	52
	2.7.3 Place the final syringe or infusion and the empty ampoule(s)/vials(s) in a clean plastic tray with the prescription for taking to the patient for administration.
	
	
	

	
	
	
	
	

	
	Total of Steps eliminated by using PFS and total of these with a risk of harm 
	30
	22
	

	
	                                                                      
	
	
	      






