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Introduction and Purpose

Three practices are employed by the majority of institutional 
pharmacies for preparation and pharmacist checking of 
chemotherapy:
	 1.	�Syringe pullback method; used by 45.2% of academic medical 

center survey respondents1

		  •	� technician withdraws drug from a vial and injects it into a 
bag, while working in a biological safety cabinet

		  •	� syringe plunger is pulled back to indicate volume of drug 
injected

		  •	� pharmacist checks final product, used vials, and empty 
syringes

	� 2.	�Pharmacist check during preparation; used by 33.3% of 
academic medical center survey respondents

		  •	� technician fills syringe with required volume of drug
		  •	� pharmacist checks syringe prior to injection into a bag 
	� 3.	�Pharmacist preparation; used by 21.4% of academic medical 

center survey respondents
		  •	� pharmacist prepares all chemotherapy
		  •	� second pharmacist checks final product, used vials, and 

empty syringes

The University of Kansas Hospital used the syringe pullback 
method, a process requiring a fair amount of trust in the accuracy 
of the technician. Dissatisfaction led to the evaluation of 
telepharmacy as a means of pharmacist inspection.

Telepharmacy
	 •	� Digital camera photographs a product that needs to be checked 

by a pharmacist
	 •	� Pharmacist views image from a remote location
	 •	� Efficiency of pharmacists is maximized by allowing them to 

inspect products without being physically present

An existing relationship with ScriptPro (Mission, Kansas) enabled 
the University of Kansas Hospital to partner on development of a 
system featuring telepharmacy and barcode technology

Objectives of this project were to:
	 •	� Improve safety by: 
	�	  ›	� increasing the presence of the pharmacist at the critical risk 

point during the preparation process
	�	  ›	� making the most efficient use of clinical pharmacy staff
	�	  ›	� using barcode technology to reduce the risk of selecting the 

wrong chemotherapeutic medication
	 •	� Improve readability of chemotherapy vial labels 
	 •	� Reduce the potential for surface contamination and employee 

exposure to chemotherapy

Description of the Program

 System features:
	 •	��� ScriptPro inspection camera, placed in a biological safety cabinet, takes digital pictures at various stages 
	 •	� Check station, consisting of a monitor, keyboard, and barcode scanner allows technician and pharmacist to view pictures taken by the 

inspection camera
	 •	� Barcode scanner matches the barcode on the product vial to the NDC number of the ordered medication
	 •	� Pharmacy information system and ScriptPro system interface, allowing technician to tie the digital pictures to a patient name, medical 

record number, and specifics of the medication order
	 •	��� Live audio/video feed
	�	  ›	� connects technician working in the chemo preparation room to a pharmacist in ante room or central pharmacy via webcam
	�	  ›	� allowing the technician to ask questions of the pharmacist without leaving the preparation area
	 •	� Digital images of vials, syringes, and fluid bags are archived

Chemotherapy preparation process:

Experience with the Program

	 •	� Use of this system resulted in a pharmacist intervention in 
1.1% (4 out of 363) of doses prepared during the data collection 
period from July 1, 2007 through July 31, 2007

	�	  ›	��� Intervention was defined as a pharmacist request to adjust 
the volume or remake the product 

	 •	� Of the four interventions:
	�	  ›	��� three involved incorrect volumes drawn into the syringe
	�	  ›	��� one involved a syringe that contained approximately 2 mL 

worth of air bubbles
	 •	� System is easy to use and has added little time (less than 

50 additional seconds of technician time per dose) to the 
chemotherapy preparation process

Conclusion

By developing a telepharmacy and bar coding system for 
chemotherapy preparation, we were able to improve the safety of 
our process in several key areas. Barcode verification decreases 
the risk of using the incorrect product. Pharmacists are now able 
to see a digital image of the volume of drug drawn up prior to 
injection into the bag. Extremely small product labels can now be 
expanded for easier reading. Lastly, the pharmacist does not have 
to handle contaminated by-products when checking the finished 
product. 
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Discussion

The primary objective of this program was to find an efficient way 
to allow pharmacists to check product-containing syringes before 
they were injected into bags of fluid. Meeting this objective has 
effectively moved our checking practice from the syringe pullback 
method, where the pharmacist was absent at the major risk point 
and the odds of error detection were unlikely, to a practice where 
the pharmacist can observe this risk point without interrupting 
workflow. The significance of this improvement is that we have 
transitioned from a practice in which our compounding error rate 
was unknown and unidentifiable, to one where we can show a 
1.1% error detection rate. 

Pharmacist checks chemotherapy medication vials 
against the work label as the first check to ensure 

that the correct medication was selected

Technician takes the product into the chemo prep 
area and selects the appropriate patient from the 

Pending Work List on the check station

Technician scans the barcode on the vial to match 
the selected product to the NDC of the ordered 

medication

Technician takes a picture of the work label, vials 
and fluids to be used, and the syringe (prior to 

injection into the bag)

Pharmacist views these pictures from a check 
station in the ante room while checking the 

finished product




