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(57) ABSTRACT 

An automated medication preparation system for preparing a 
prescribed dosage of medication in a drug delivery device. 
The system includes a plurality of stations for receiving, 
handling and processing the drug delivery device so that the 
prescribed dosage of medication is delivered to the drug 
delivery device and a transporting device that receives and 
holds more than one drug delivery device and moves the drug 
delivery devices in a controlled manner from one station to 
another station. The system is con?gured so that tWo or more 
separate drug delivery devices can be acted upon at the same 
time. 
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AUTOMATED DRUG PREPARATION 
APPARATUS INCLUDING SYRINGE 

LOADING, PREPARATION AND FILLING 

TECHNICAL FIELD 

[0001] The present invention relates generally to medical 
and pharmaceutical equipment, and more particularly, to an 
automated system for preparing a drug delivery device, such 
as a syringe, to receive a unit dose of medication and then 
dispensing the unit dose of medication into the drug delivery 
device (e. g., a syringe) and to a number of safety and control 
features that preserve the integrity and optimiZe the perfor 
mance and capabilities of the system. 

BACKGROUND 

[0002] Disposable syringes are in Widespread use for a 
number of different types of applications. For example, 
syringes are used not only to WithdraW a ?uid (e.g., blood) 
from a patient but also to administer a medication to a patient. 
In the latter, a cap or the like is removed from the syringe and 
a unit dose of the medication is carefully measured and then 
injected or otherWise disposed Within the syringe. 
[0003] As technology advances, more and more sophisti 
cated, automated systems are being developed for preparing 
and delivering medications by integrating a number of differ 
ent stations, With one or more speci?c tasks being performed 
at each station. For example, one type of exemplary auto 
mated system operates as a syringe ?lling apparatus that 
receives user inputted information, such as the type of medi 
cation, the volume of the medication and any mixing instruc 
tions, etc. The system then uses this inputted information to 
disperse the correct medication into the syringe up to the 
inputted volume. 
[0004] In some instances, the medication that is to be deliv 
ered to the patient includes more than one pharmaceutical 
substance. For example, the medication can be a mixture of 
several components, such as several pharmaceutical sub 
stances. 

[0005] By automating the medication preparation process, 
increased production and ef?ciency are achieved. This results 
in reduced production costs and also permits the system to 
operate over any time period of a given day With only limited 
operator intervention for manual inspection to ensure proper 
operation is being achieved. Such a system ?nds particular 
utility in settings, such as large hospitals, including a large 
number of doses of medications that must be prepared daily. 
Traditionally, these doses have been prepared manually in 
What is an exacting but tedious responsibility for a highly 
skilled staff. In order to be valuable, automated systems must 
maintain the exacting standards set by medical regulatory 
organizations, While at the same time simplifying the overall 
process and reducing the time necessary for preparing the 
medications. 
[0006] Because syringes are used often as the carrier means 
for transporting and delivering the medication to the patient, 
it is advantageous for these automated systems to be tailored 
to accept syringes. HoWever, the previous methods of dispers 
ing the medication from the vial and into the syringe Were 
very time consuming and labor intensive. More speci?cally, 
medications and the like are typically stored in a vial that is 
sealed With a safety cap or the like. In conventional medica 
tion preparation, a trained person retrieves the correct vial 
from a storage cabinet or the like, con?rms the contents and 
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then removes the safety cap manually. This is typically done 
by simply popping the safety cap off With one’s hands. Once 
the safety cap is removed, the trained person inspects the 
integrity of the membrane and cleans the membrane. An 
instrument, e. g., a needle, is then used to pierce the membrane 
and WithdraW the medication contained in the vial. The With 
draWn medication is then placed into a syringe to permit 
subsequent administration of the medication from the 
syringe. 
[0007] If the medication needs to be reconstituted, the 
medication initially comes in a solid form and is contained in 
an injectable drug vial and then the proper amount of diluent 
is added and the vial is agitated to ensure that all of the solid 
goes into solution, thereby providing a medication having the 
desired concentration. The drug vial is typically stored in a 
drug cabinet or the like and is then delivered to other stations 
Where it is processed to receive the diluent. 
[0008] What is needed in the art and has heretofore not been 
available is a system and method for automating the medica 
tion preparation process and more speci?cally, an automated 
system and method for preparing a syringe including the 
?lling of medication therein, as Well as a number of safety and 
communication features and user interfaces that improve the 
safety and pro?ciency of the process. 

SUMMARY 

[0009] An automated medication preparation system is 
provided for preparing a prescribed dosage of medication in a 
drug delivery device. The system includes a plurality of sta 
tions for receiving, handling and processing the drug delivery 
device so that the prescribed dosage of medication is deliv 
ered to the drug delivery device and a transporting device that 
receives and holds more than one drug delivery device and 
moves the drug delivery devices in a controlled manner from 
one station to another station. The system is con?gured so that 
tWo or more separate drug delivery devices can be acted upon 
at the same time. 

[0010] A process for loading syringes onto an automated 
drug preparation system that includes a plurality of stations 
includes the steps of: (a) providing a plurality of bandoliered 
syringes that are banded together With a Web; (b) feeding the 
bandoliered syringes in an automated manner onto a trans 
porting device that has a number of distinct receiving sections 
for receiving the bandoliered syringes, With one syringe being 
received in one receiving section, for moving each syringe 
from one station to another station; and (c) monitoring and 
displaying in-real-time a location and a status of each syringe 
by means of a computer display that has a main monitoring 
screen that has images representing the plurality of stations 
and the transporting device. A location of each receiving 
section is identi?ed With an identi?er, Wherein When one 
receiving section is empty, the identi?er that corresponds to 
this respective receiving section has a ?rst appearance, and 
When the syringe is received and held at one receiving section 
but is at an inactive station, the corresponding identi?er for 
this receiving section has a second appearance and When the 
syringe is located at an active station, the corresponding iden 
ti?er has a third appearance. Each of the ?rst, second and third 
appearances is visually different and distinct from one 
another. 
[0011] A computer display associated With an automated 
drug preparation system that includes a plurality of stations 
that processes a drug delivery device and delivers a prescribed 
dosage amount of medication to the drug delivery device. The 




































