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Feasibility Study of Pharmacy Robotic System (PRS) at Hospital Outpatient Pharmacy Siang-Li CHUA1, Bee-Hoon HENG1, Jason Tiang-Seng CHEAH2 1 2



Health Services & Outcomes Research, National Healthcare Group, Singapore Clinical Projects Management & Planning, National Healthcare Group, Singapore



1. Background A Pharmacy Robotic System (PRS) to replace manual drug picking and packing at a hospital outpatient pharmacy was being designed. The simplest technology to be implemented on PRS is to pack blisters and foils which make up 50% of the total items dispensed daily. Thus, 50% savings in manpower is expected with implementation of PRS. As drugs come in many forms of packaging, with a PRS that can only pack blisters and foils, a prescription can be packed in one of the three ways – Full PRS where all items are packed by PRS, Partial PRS where some items are packed by PRS and others by man, and Full Manual where all items are packed by man. 2. Objective The objectives of this operations research study are to: 1. assess the efficiency of PRS vs the manual system; 2. determine the number of staff needed to maintain current patient Wait Time (WT); 3. determine the number of staff needed to meet service target WT of 30 minutes in 95th percentile. 3. Method Two simulation models (Figure 1) are built to compare the current pharmacy process and process with PRS. The models consider the arrival rate of prescriptions, staff schedule and service rates. In the current process, when a patient arrives with prescription, he will be given a queue number and the typist will type the prescription into the system. After typing, the packers will pack the drugs. The dispensers will check that the packed drugs is correct before calling the patient for dispensing. WT is from the time patient arrives till the time he is called for dispensed.



Proportion of Prescriptions



Proportion of Items



Full Manual 47%



Full PRS 12%



Packed by Man 58%



Partial PRS 41%



Packed by PRS 42%



Figure 3. The proportion of prescriptions and items to be packed by PRS



Currently, the WT is about an hour at 95th percentile. Efficiency of PRS Compared to the current process, simulation results (Table 1) show PRS prolongs the WT. If packers are reduced by 50%, the WT would be doubled. Table 1. Simulation results: Packers required to maintain current WT Current Process (Baseline Simulation)



Scenario



Event Wait Time (minutes) Q time to type Q time to pack by man Q time to pack by PRS Q time to dispense % Utilization of packers % Utilization of dispensers % Utilization of 1 PRS



Ave 23.7 0.4 0.3 13.2



95th Percentile 59.0 7.4 5.3 44.2 67.6 94.6 -



What-if PRS Process (current manpower) 95th Ave Percentile 24.6 62.7 2.6 9.2 0.7 1.0 1.2 4.5 11.1 41.5 55.6 94.9 68.9



What-if PRS Process (reduce packers by 50%) 95th Ave Percentile 50.3 120.9 30.7 106.0 1.5 13.6 4.2 18.8 6.6 30.6 97.2 88.4 62.2



What-if PRS Process (reduce packers by 18%) 95th Ave Percentile 25.2 63.5 1.2 12.0 0.4 6.1 5.9 22.7 10.8 41.7 76.6 94.8 66.8



Manpower required to maintain current WT With PRS, manpower saved on packers is only 18%. Manpower required to achieve WT target PRS does not help to meet the WT target of 30 minutes in 95th percentile because it does not remove the current bottleneck (Table 1) which is at the dispensing where patient counseling is also conducted. In the current manual process (Table 2), the WT target can be achieved with two more dispensers. But with PRS, WT target cannot be achieved even with the additional dispensers. Table 2. Simulation results: Manpower required to achieve WT target Current Process (Baseline Simulation)



Scenario



Figure 1. The Simulation Models



In the PRS process, all activities are similar except packing (boxed under Figure 1) and the packing rate. After typing, typist will determine whether the prescription will be packed by PRS. If a prescription is full manual, the rest of the process is similar to the current process. If a prescription is partial or full PRS, it will be fed into PRS. PRS will pack one drug item at a time. It will first pick and then pack. As PRS has 2 arms, it can pick and pack different item at the same time. Picking an item takes 20 seconds and packing takes another 20 seconds. Finally, all items in a prescription will be consolidated in a tray which takes another 6 seconds. Thus, for example, a 2-item prescription will take 66 seconds to pack (Figure 2). Pick Item 1 Pick Item 2 (20 sec) (20 sec) 1st Arm |-------------------|-------------------|



2nd Arm



Tray in/out (6 sec) |-----------------|



Pack Item 1 Pack Item 2 (20 sec) (20 sec) |-------------------|-------------------|



A 2-item prescription = 66 seconds



Figure 2. An example of PRS time taken to pack 2-item prescription



For full PRS, the packer will assemble all the items ready for dispenser to check while for partial PRS, the packer will pack the rest of the items in addition to assembling the items. 5. Results Data analysis shows that only 12% of the prescriptions are full PRS, 41% partial PRS and 47% full manual (Figure 3). Therefore, having 50% of the total items dispensed by PRS does not translate into 50% manual workload reduction.



Event Wait Time (minutes) Q time to type Q time to pack by man Q time to pack by PRS Q time to dispense % Utilization of packers % Utilization of dispensers % Utilization of 1 PRS



Ave 23.7 0.4 0.3 13.2



95th Percentile 59.0 7.4 5.3 44.2 67.6 94.6 -



Current Process (What-if add 2 dispensers)



Ave 11.5 0.4 0.3 0.9



95th Percentile 26.9 7.4 5.3 8.7 67.6 72.7 -



What-if PRS Process (same packers, add 2 dispensers) Ave 13.7 0.1 0.1 5.9 0.8



95th Percentile 36.0 4.7 3.0 22.2 8.8 55.6 72.9 66.8



What-if PRS Process (reduce packers by 18%, add 2 dispensers) 95th Ave Percentile 15.0 37.9 1.2 12.0 0.4 6.1 5.9 22.7 0.6 8.1 76.6 72.8 66.8



Specification of PRS to achieve WT target With PRS, a bottleneck (Table 2) is created at the packing stage because its speed is not able to cope with the workload. To achieve WT target in PRS system, its time taken to pack must be halved with two additional dispensers (Table 3). Table 3. Simulation results: Required speed of PRS to achieve WT target Scenario Event Wait Time (minutes) Q time to type Q time to pack by man Q time to pack by PRS Q time to dispense % Utilization of packers % Utilization of dispensers % Utilization of 1 PRS



Current Process (What-if add 2 dispensers) Ave 11.5 0.4 0.3



95th Percentile 26.9 7.4 5.3



0.9



8.7 67.6 72.7 -



What-if PRS Process (add 2 dispensers, PRS service time halved) Ave 95th Percentile 11.4 26.4 0.7 9.4 0.2 5.0 0.4 0.4 0.9 8.0 71.1 72.9 37.9



6. Conclusion The current packing process is more efficient than PRS because of the slow speed of latter. PRS with a faster speed needs to be explored. With PRS, manpower saved on packers is only 18%. To meet WT target, with or without PRS, two more dispensers will be required. Contact Details: Siang-Li CHUA Health Services & Outcomes Research National Healthcare Group 6 Commonwealth Lane Level 6 GMTI Building Singapore 149547 Email: [email protected]



























[image: coffee shop feasibility study pdf]
coffee shop feasibility study pdf












[image: Mobility Feasibility Study of Fuel Cell Powered Hopping ...]
Mobility Feasibility Study of Fuel Cell Powered Hopping ...












[image: Integration of a Robotic system in the neurosurgical ...]
Integration of a Robotic system in the neurosurgical ...












[image: Artificial Pheromone System for Robotic Swarms ... - University of Lincoln]
Artificial Pheromone System for Robotic Swarms ... - University of Lincoln












[image: Barrambie Pre-feasibility Study Results - Neometals]
Barrambie Pre-feasibility Study Results - Neometals












[image: project feasibility study sample pdf]
project feasibility study sample pdf












[image: Integration of a Robotic system in the neurosurgical ...]
Integration of a Robotic system in the neurosurgical ...












[image: PDF Download Robotic Exploration of the Solar System]
PDF Download Robotic Exploration of the Solar System












[image: on Prasar Bharati - PRS]
on Prasar Bharati - PRS












[image: RAILDOCs041-12 Feasibility Study of CMMS Implementation A case ...]
RAILDOCs041-12 Feasibility Study of CMMS Implementation A case ...












[image: FEASIBILITY STUDY OF 4D CAD IN COMMERCIAL ...]
FEASIBILITY STUDY OF 4D CAD IN COMMERCIAL ...












[image: FEASIBILITY STUDY OF 4D CAD IN COMMERCIAL ...]
FEASIBILITY STUDY OF 4D CAD IN COMMERCIAL ...












[image: Mobility Feasibility Study of Fuel Cell Powered Hopping ...]
Mobility Feasibility Study of Fuel Cell Powered Hopping ...












[image: Stochastic Modular Robotic Systems: A Study of Fluidic ...]
Stochastic Modular Robotic Systems: A Study of Fluidic ...












[image: on Prasar Bharati - PRS]
on Prasar Bharati - PRS












[image: Study Guide - Multistate Pharmacy Jurisprudence Exam.pdf ...]
Study Guide - Multistate Pharmacy Jurisprudence Exam.pdf ...












[image: Robotic mimicking control system - Circuits and Systems, 2001 ...]
Robotic mimicking control system - Circuits and Systems, 2001 ...












[image: Robotic mimicking control system - Circuits and Systems, 2001 ...]
Robotic mimicking control system - Circuits and Systems, 2001 ...












[image: A COMPARATIVE STUDY OF NURSING EDUCATIONAL SYSTEM ...]
A COMPARATIVE STUDY OF NURSING EDUCATIONAL SYSTEM ...












[image: Grasping Virtual Objects: a Feasibility Study for an ... - Psychnology]
Grasping Virtual Objects: a Feasibility Study for an ... - Psychnology















Feasibility Study of Pharmacy Robotic System (PRS ...






3. determine the number of staff needed to meet service target WT ... Specification of PRS to achieve WT target. With PRS ... Email: siang_li_chua@nhg.com.sg. 






 Download PDF 



















 129KB Sizes
 0 Downloads
 233 Views








 Report























Recommend Documents







[image: alt]





coffee shop feasibility study pdf 

coffee shop feasibility study pdf. coffee shop feasibility study pdf. Open. Extract. Open with. Sign In. Main menu. Displaying coffee shop feasibility study pdf.














[image: alt]





Mobility Feasibility Study of Fuel Cell Powered Hopping ... 

1.2.2 Fuel Cell Power Systems for Mobile Robots. ..... Table 2: A comparison of current hydrogen storage methods [38]. ................................. 27. Table 3: The .... A great deal of research has been conducted on hopping robots. Hopping mobi














[image: alt]





Integration of a Robotic system in the neurosurgical ... 

the integration of the robotic system in the operation theatre fulfilling the different ... safety unit was designed as a stand-alone system, connected between the ...














[image: alt]





Artificial Pheromone System for Robotic Swarms ... - University of Lincoln 

Nature is one of the best sources of inspiration for solutions to different problems in different domains. Swarm robotics system [1] is such a domain in which.














[image: alt]





Barrambie Pre-feasibility Study Results - Neometals 

Aug 25, 2015 - Operating and Capital costs are both valid as at July 2015 with an indicative ... Media. Richard Glass / Michael Weir. Citadel MAGNUS. T: +61 8 6160 4900 .... identifying the contacts during the second drilling campaign in 2007 (hole .














[image: alt]





project feasibility study sample pdf 

Page 1 of 1. File: Project feasibility study sample pdf. Download now. Click here if your download doesn't start automatically. Page 1 of 1. project feasibility study sample pdf. project feasibility study sample pdf. Open. Extract. Open with. Sign In














[image: alt]





Integration of a Robotic system in the neurosurgical ... 

Mail: [email protected] ... Mail: [email protected] ... platform in relation to the patient placed in supine position, fixed with the ...














[image: alt]





PDF Download Robotic Exploration of the Solar System 

PDF Download Robotic Exploration of the Solar. System: Part 4: ... It includes comprehensive appendices of data on the missions flown in the period. 2004 to ...














[image: alt]





on Prasar Bharati - PRS 

Dec 10, 2010 - very clearly that anybody who joins, his or her seniority is fixed ..... has taken into consideration the present pattern of expenditure in Prasar.














[image: alt]





RAILDOCs041-12 Feasibility Study of CMMS Implementation A case ... 

System development life cycles [11]. Page 3 of 13. RAILDOCs041-12 Feasibility Study of CMMS Implement ... A case study in RAJA Passenger Trains Company.














[image: alt]





FEASIBILITY STUDY OF 4D CAD IN COMMERCIAL ... 

4D tools should include bar charts, component lists, and annotation tools in their graphical user ... sualization tool, analysis tool, and integration medium. We.














[image: alt]





FEASIBILITY STUDY OF 4D CAD IN COMMERCIAL ... 

Users need to be able to generate 4D models at multiple levels of detail and generate and ... desktop VR (virtual reality) techniques and projection VR presentations ..... cast on top of the foundation so that once fully cured, they could be tilted .














[image: alt]





Mobility Feasibility Study of Fuel Cell Powered Hopping ... 

Figure 9: A schematic of the fuel cell power system prototype. ...... MER Analysts Notebook (2007, June), â€œEndurance Crater DTM, ASCII Formatâ€�,. Available: ...














[image: alt]





Stochastic Modular Robotic Systems: A Study of Fluidic ... 

simulator to study the effects of various system parameters and assembly strategies on ... fense Advanced Research Projects Agency Defense Science Office Program- ...... [22] R. Smith. (2009, May 28). Open dynamics engine. [Online]. Available: ... [2














[image: alt]





on Prasar Bharati - PRS 

Dec 10, 2010 - National Federation of Akashvani and Doordarshan Employees Association (NFADE) and Akashvani and ... express their thanks to the representatives of the National Federation of Akashvani and. Doordarshan ..... IIS and CSS will be on the 














[image: alt]





Study Guide - Multistate Pharmacy Jurisprudence Exam.pdf ... 

Pharmacist's Manual, issued by the Drug Enforcement Administration: www.deadiversion.usdoj.gov/. V. Title 21 Code of Federal Regulations, Part 1300-END: www.deadiversion.usdoj.gov/. VI. Poison Prevention Packaging Act: www.cpsc.gov/. VII. Federal Foo














[image: alt]





Robotic mimicking control system - Circuits and Systems, 2001 ... 

0-7803-7] SO-X/Ol/S l0.00@2001 IEEE. Orientation of the object to be manipulated must be ... CPU in C as well as in RAPL (its own programming language). This robot is most accurate with a repeatability error ... development of C code to communicate w














[image: alt]





Robotic mimicking control system - Circuits and Systems, 2001 ... 

Page 1. Page 2. Page 3. Page 4.Missing:














[image: alt]





A COMPARATIVE STUDY OF NURSING EDUCATIONAL SYSTEM ... 

Retrying... Whoops! There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. Main menu. Whoops! There was a problem previewing A COMPARATIVE STUDY OF NURSING EDUCATI














[image: alt]





Grasping Virtual Objects: a Feasibility Study for an ... - Psychnology 

Two reviews concerning various types of treatment for the arm in stroke patients concluded that more intensive exercise therapy is beneficial (Duncan, 1997; ...


























×
Report Feasibility Study of Pharmacy Robotic System (PRS ...





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















