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Unit 4: Distribution of Medicines

Introduction 

Welcome to Unit 4. In Unit 3 you learned about procurement and medicine quality assurance. In this Unit, you will learn about inventory management, storage and distribution.  As you will recall, this is one of the components of the drug management cycle which we discussed in Unit 1.   Products are taken from the central medical stores (e.g. KEMSA) and sent down to the health facilities through a drug supply pipeline.  At all times, the products are kept secure and in good condition until used.
This Unit has the following five sections:

Section 1:  Distribution Strategies, 

Section 2:  Inventory Management,

Section 3:  Stores Management and Safety of Medicines, 

Section 4:  Distribution at Facility Level, and

Section 5:  Security Measures.

At the beginning of each Section, you will find introduction to the section and learning objectives. Be sure to understand these before starting on the section.

Unit Objectives
By the end of this Unit you should be able to:

· Describe  effective distribution strategies that can be used to avail medicines to the users in the right quantity and quality;

· Describe how to properly  manage  medicine and health commodity inventories; 
· Discuss  the importance of efficient store-keeping and protection of medicines so that they reach the intended user;

· Describe the tools used for managing medicines in a health unit;
· Discuss how to effectively manage security breaches and protect medicines stocks from perpetual threats. 

Section 1:  Distribution Strategies

Introduction

Welcome to the first section of this unit on medicine distribution.  In this section we shall discuss distribution strategies.  As you are already well aware, once medicines are procured, they must be sent where they are needed.  The purpose of this section is therefore to enable you to understand effective distribution strategies in order to help you make objective choices while identifying ways to avail medicines to the users in the right quantity and quality.  By distribution we mean the process of supplying commodities, including activities such as transportation and shipping. 

Section  Objectives

At the end of this section, you will be able to:
· Describe the qualities of an effective distribution system;

· Describe the various medicine distribution strategies;

· Explain the steps of the distribution cycle;

· Describe the various kinds of distribution methods;

· Identify the various constraints affecting medicine distribution.

Logistics

Logistics is defined here as the “science (and art) of getting the right amounts of the right things to the right places at the right time” (Foster 1990, 207).

Warehouse and transport managers, storekeepers, and drivers may have these skills.  But they may have little influence on decision-making.  The best way to make use of their knowledge and skills is to make them part of a logistic team to manage the system design process.

The primary management goal of any distribution system is to maintain a steady supply of drugs and supplies to facilities where they are needed while ensuring that resources are being used in the most cost effective way. 
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	A good distribution system is a cost effective system.




Qualities of an Effective Distribution System

A well-run distribution system has the following qualities:

· Constant uninterrupted supplies; 

· Commodities stay in good condition until they are used;
· Minimizes losses due to spoilage and expiry;
· Prevents theft and fraud;
· Maintains accurate stock;
· Uses storage locations that allow for on-time delivery;
· Efficiently uses transport resources;
· Enables collection of Accurate information for forecasting (World Bank, 2004)
Senior management should regularly monitor the cost and performance of the distribution system as important indicators of the health care system’s operations.  Major alterations in the system should be introduced only after careful evaluation and planning, taking into account available human and material resources.

The Distribution Cycle

The distribution cycle begins when drugs are dispatched by the manufacturer or supplier.  It ends when drug consumption information is reported back to the procurement unit.  The major activities of the distribution cycle include:
Drug Procurement

The distribution sequence intersects the procurement process at the point at which drugs are available for delivery to the health facilities.

Port Clearing

Unless the drugs are acquired locally or the international supplier takes responsibility for it, port clearing is the first step in making drugs available for distribution.  Port clearing involves identifying shipments as soon as they arrive in port, processing all importation documents, completing any customs requirements, storing drugs properly until they leave the port, surveying the shipment for losses and signs of damage, and collecting the drugs as soon as they have been cleared.  Port clearing may be managed directly of through a separate contract with a port-clearing agent. 

Receipt and Inspection

Central stores staff must carry out a complete inspection of every shipment as soon as it is received from the port or local supplier.  The shipment must be kept separate form other stock until this inspection has been completed.  Inspectors should check for damaged and missing items and for compliance with the contract conditions concerning drug type, quantity, presentation, packaging, labeling and any special requirements.  Prompt and accurate inspection of all shipments is essential to ensure that suppliers fulfill their contracts.  Insurance companies will demand an accurate record of any losses incurred before settling a claim.

Inventory Control

Establishing and maintaining effective inventory records and procedures are the basis for coordinating the flow of drugs through the distribution system and the primary protection against theft and corruption.  The inventory control system is used for requisitioning and issuing drugs, for financial accounting, and for preparing the consumption and stock balance reports necessary for procurement.  Record keeping must be sufficiently detailed to provide an “audit trail” that accurately traces the flow of drugs and funds through the system.   This audit trail must be designed to satisfy the requirements of government auditors (and sometimes donor agencies) as well as program managers.  An appropriate inventory management system should be adapted to suit the capacity and needs of personnel at all levels in the health program.  Inventory records must be monitored regularly by supervisors to ensure accuracy and to avoid or detect losses.

Storage

Storage facilities may range from large mechanized warehouses at the national level to small wooden boxes sitting in health centers or carried by community health workers.  Proper location, construction, organization, and maintenance of storage facilities help maintain drug quality, minimize theft, and maintain regular supply to health facilities.
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Figure 4.1: The distribution cycle. 

Requisitioning of Supplies

Drug supply systems may operate under a push or a pull system.  The forms and procedures for requisition are a key part of the inventory control system.  They may vary from country to country and from one level to another within the same country.  The requisition system may be manual or computerized, but it should always be designed to simplify distribution by facilitating inventory control, providing an audit trail for tracing the flow of drugs, assisting in financial accounting, and listing drugs issued.

Delivery

Drugs may be delivered by warehouses or collected by health facilities.  Transport may involve air, water, railway, or on- and off-road vehicles.  Cost-effective choices between public- and private-sector carriers need to be made.  Transport managers should select methods of transportation carefully and schedule deliveries realistically and systematically, to provide punctual and economic service.  Vehicle breakdowns; availability of fuel, lubricants, and spare parts; seasonal variations in access routes; safety along specific supply lines; and other local factors must all be considered in transport planning.

Dispensing to Patients

The distribution process achieves its purpose when drugs reach hospital wards, outpatient clinics, health centers, or community health workers and are appropriately prescribed and dispensed to patients.

Consumption Reporting

The closing link in the distribution cycle is the flow of information on consumption and stock balances back up the distribution system to the procurement office for use in quantifying procurement needs. If adequate inventory and requisition records are kept, compiling consumption reports should be a simple and straightforward activity.

Designing a Distribution System
Designing a distribution system requires systematic cost-effectiveness analysis and operational planning.  Once the system is in place, regular performance monitoring is needed to ensure that the system functions as intended.

The major design characteristics for a distribution network are mentioned briefly here below.  They include the following:
· degree of centralization;
· the number of levels in the system; and,

· the geographic or population coverage. 

In a typical central supply model, drug procurement and distribution are coordinated at the national level.  Drugs received at the central medical stores (CMS) are distributed to lower-level warehouses and onward to the health facilities.  In a decentralized system, the districts or regions are responsible for receiving, storing, and distributing drugs; in some cases, they may also be responsible for procurement. 

In designing a distribution system or redesigning an existing system, the following important steps have to be taken:

1. Determine the number of storage levels in the system;
2. Determine the location of storage sites;
3. Decide at which level of the supply system decisions will be made concerning orders;
4. Fix resupply intervals or frequency of placing orders;
5. Select a method for distributing drugs to user units;
6. Select an appropriate mode of transport;
7. Develop a set of feasible and economical delivery routes and work out a practical delivery schedule to service these routes;
8. Estimate operating costs and assess the cost effectiveness of contracting for storage and transport at one or more levels.

Distribution Network

A public drug distribution system may require several layers of storages, each with distinct functions.  
In a typical three-level distribution system, purchases are received by one or more primary stores, which generally serve a whole country or region and may or may not supply health facilities directly.  The physical size of the primary stores is determined by national or regional demand for drugs and by the supply frequency.  In some countries, this level has been eliminated, with direct delivery from suppliers to intermediate stores.

Drugs are distributed from the primary to the intermediate stores.  Their size is determined by the demand of the area health facilities and the frequency of supply by the primary stores.  Intermediate stores may be independent but are often on the site of a regional or district hospital.  Intermediate stores distribute drugs to individual heath facility stores.   .  Again, some countries eliminate both intermediate levels of store in favour of direct delivery to facilities from suppliers or a prime vendor.  Figure 4.1 below illustrates a typical three-level distribution model.





Figure 4.2:  A typical  three-level drug distribution network

Sometimes two layers of intermediate stores are needed.  The first-level intermediate stores supplying second-level intermediate stores.  For example, a regional store might supply district stores.  Determining the optimum number of levels should be done individually according to program needs and resource constraints, weighing benefits against cost consideration. 

The following are some factors to consider in determining the number of storage levels are:
· Geographical factors;
· Population;
· Availability of storage space;
· Staff;
· Transport facilities;
· Political and other resource constraints.
Three-level systems are easier to manage and may be less expensive to set up and operate.  However, when clinical facilities are widely dispersed and travel times are long, a four-level system may provide better service and may even prove less expensive to operate when all costs are considered.

There is no foolproof method for establishing the optimal number of levels and facilities in the distribution system, but the following steps may provide a useful way of arriving at the best hierarchy for an individual country or program:

1. Diagram the existing distribution hierarchy (include all clinical and storage facilities and the supply lines connecting them);
2. Diagram three or four feasible alternative hierarchies (include patterns based on different linkages between existing facilities as well as patterns that require additional facilities);
3. For each of these alternatives, estimate as accurately as possible;
4. Select and implement the system that provides the best-quality service with available funds.

This systematic approach may identify previously unrecognized possibilities for improving distribution.  Furthermore, the information generated can be used to substantiate requests to senior officials or external aid sources for additional funds, to implement a more costly, but more effective plan.

Drug Supply Systems

Earlier in this section, we mentioned that drug supply systems may operate under a push or a pull system.  What does this mean?  Lets find out next as we discuss what you need to take into account in order to have an efficient drug supply system, namely:
· Push and Pull Systems;

· Resupply Interval;

· Delivery System versus Collection Systems;

· Transport;

· Delivery Schedules.

Push and Pull Systems

This system simply describes how drugs are ordered in the distribution network.  In any system it is important to decide which levels of the system will order drugs (PULL) and which if any will passively receive drugs distributed from higher levels (PUSH).  

1. Pull system:  Each level of the system determines what types and quantities of drugs are needed and places orders with the supply source (which may be the central or regional warehouse).  This type of system is sometimes called an independent demand or a requisition system.

2. Push system:  Supply sources at some level in the system determine what types of quantities of drugs will be delivered to lower levels.  A delivery plan is made at the beginning of a planning period, usually a year, and supplies are delivered according to the plan.  This is also known as an allocation or a ration system – the best-known example in drug supply is the ration kit system.

When using a pull system, managers of operational units are expected to work out their own demand estimates and buffer stocks and submit requisitions to central stores indicating their requirements.  In a push system, operational units are expected to supply certain stock and consumption information to the supply source, so that issuing officers can plan allocations.
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	Pull systems are preferred whenever the capacity exists to manage them effectively.  




However, there are situations in which a push system is useful, such as disaster relief and when the supply pipeline does not function at all levels of the system.  Conditions that tend to favour push and pull distribution system are presented below:
Conditions Favouring a Pull System

· Lower-level staff are competent in assessing needs and managing inventory.
· Sufficient supplies are available at supply sources to meet all program needs.
· A large range of products is being handled.

· Field staff are regularly supervised, and performance is monitored.

      Conditions Favouring a Push System

· Lower-level staff are not competent in inventory control.

· Demand greatly exceeds supply, making rationing necessary.

· A limited number of products is being handled.

· Disaster relief is needed, or the situation calls for short-term supply through prepacked kits.

· Resupply Interval
Once the choice between a push and a pull system has been made, the next step is to select an appropriate resupply interval.  This will determine whether deliveries are made to user units quarterly, monthly, weekly, or at any other time.  If deliveries are made weekly, average stock levels will be low and the likelihood of stockouts will decrease, but transport costs will be very high.

Most public programs use intervals of one to three months.  It is helpful to consider the following factors before making a decision:
· Storage capacity at each level of the system;

· Availability, order size, carrying capacity, and cost of transport;

· Seasonal factors that influence transport reliability;

· Staffing levels and competence of staff at each level of the system;

· Other factors, such as expiration dates, security against pilferage, and other locally relevant concerns.

Storage

Geographic distribution of population and health facilities determines where drugs are needed.  Storage planning starts with an analysis of existing and future supply requirements to establish the type and quantity of drugs required by each facility and the overall volume to be handled by the distribution system.  Store locations should be chosen to make the most cost-effective use of existing public and private transport networks.  The design of large storage buildings should take into account the storage conditions required for different products and the need to move large volumes of materials efficiently.  Stores at health facilities may consist of a simple storeroom with shelving.  However simple the store, storage facilities should always protect against theft and damage by water, pests, or fire.
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	Well-sited stores are vital to the success of a distribution system.  




However, there is no such thing as a perfect site.  There are often conflicting needs: a location may be conveniently close to a good road, but too far from the health centers it must serve.  It is the responsibility of the logistics team to balance these needs.  The following steps will facilitate the decision-making process:
· Map the Demand for Drugs.  Map the geographical distribution of drug demand.  Where are the hospitals, clinics, and aid posts?  Which ones serve the most people? Estimate the volume and weight of each facility’s annual drug requirements using morbidity data, drug requisitions, and delivery records.  Plan for expansion.  Where are new or expanded health facilities likely to be located?  How will this affect the geographical relationship between existing facilities and storage sites?

· Locate Supply Entry Points.  Most countries have a limited number of entry points capable of handling drug imports.  These include major seaports and international airports, railway terminals, and cross-boarder customs posts.  The logistics team should decide which points are most appropriately located and best equipped for handling drug shipments.  Some countries have several suitable entry points for drugs, and it may be efficient for drugs to be delivered through more than one port to more than one primary store.  Multiple primary storage points may be justified in large countries or where physical barriers exist, such as mountain ranges or wide rivers without bridges.

· Select Primary Storage Points.  Review the location of the existing primary stores and consider whether they are well placed for current and future needs.  The most suitable location for a primary store depends on geographic, demographic, and communications factors.  A good choice is a point on the national transport network centered in the region with the highest population density.  Using this location will help reduce overall transport costs.  It is not essential for the primary store to be located in or near a major city.  Although it may be administratively convenient, a city location may be logistically inefficient.

· The location of in-country drug manufacturers and suppliers may affect the location of stores.  Drugs received from these sources are generally delivered directly to primary or intermediate stores, and the transport portion of drug prices can be reduced if stores are located near a large concentration of local suppliers.

· Plan Primary Distribution Routes and Locate Intermediate Stores.  Good transport routes between the primary and intermediate stores (including any second-level intermediate stores) are crucial.  These routes handle the largest quantities of drugs and must be reliable.  Intermediate stores should therefore be located on good all-weather roads or close to railway stations or navigable waterways.  Depending on the volume of drugs to be delivered, a supply route that serves two or more intermediate stores on a circuit is usually cheaper than a route that serves only one.  However, lengthy primary delivery circuits should be avoided where roads are bad, where overnight security is a problem, or where drugs may be at risk through long exposure to unacceptable temperatures.

· Plan Secondary Distribution Routes.  Secondary distribution routes link intermediate stores to health facilities.  The planning of these routes requires detailed knowledge of rural road conditions, travel times, and unavailable transport.   Local input is essential.  Drugs can be delivered from the intermediate store, collected from the intermediate store, or collected from a convenient health facility on a delivery circuit.  The most practical solutions for each health facility will vary.

· Size the Stores.  The previous steps establish which of the existing primary and intermediate stores are suitably located (or cannot be relocated) and where new stores are required.  The volume of drugs to be held in each store can be estimated. The maximum volume to be held depends on supply frequency.  Programs that receive single annual drug deliveries require large primary stores than those supplied more frequently.  Estimates for maximum stock levels must also take into account the safety stock volume.  However, deliveries do not always arrive exactly on time, and consumption is not entirely predictable.  Available storage capacity should always be greater than the calculated maximum stock holding to allow for emergencies and for program expansion. 

The capacity of each existing store should be assessed.  If the existing storage capacity is insufficient, five possible solutions are available:

1.
Reorganize the store by changing the shelving layout or by introducing pallet racking.  

2.
Build or rent additional warehouse space.  This option involves capital costs for warehouse construction or recurrent costs for warehouse rental.

3.
Increase the supply frequency to eliminate the need for additional storage space, probably at some increase in administrative costs.  Suppliers may also charge extra for more frequent delivery.  
4.
Upgrade one or more underutilized lower-level stores to higher-level status.

 5.      If insufficient space at the primary level is the problem, consider holding 

          larger stocks at the intermediate level, assuming the capacity exists. 

Delivery System versus Collection Systems
The next important decision to be made concerns how supplies will be moved between the warehouse and the receiving facility.    Basically there are two options:  collection or delivery. 

 In the case of a collection system, the receiving facility takes on the responsibility of collecting supplies from the warehouse.  In a delivery system, the warehouse is responsible for delivering supplies with either in-house transport or a private-sector contract.

Each method has advantages and disadvantages; the choice should be based on individual program needs and constraints. 

Transport

Transport is frequently the least reliable link in the distribution system and is often a source of great frustration.  Transport planning requires the selection of appropriate means of transport and the procurement and maintenance of vehicles or other conveyances.  Issues to be considered include:
· Using private-sector alternatives;
· Planning transport system improvements;
· Acquiring and disposing of vehicles;
· Managing vehicle use;
· Maintaining vehicles;
· Maintaining drug quality during transport.
Transport managers should make the best use of available transport through careful route planning and delivery scheduling, and they need to carefully consider private-sector alternatives.

Delivery Schedules

Good planning is needed to ensure that each facility receives supplies regularly and on time.  For example, an intermediate store may be responsible for forty health centres with a delivery interval of one month.  The total time required to supply all these facilities must not exceed one month.  If analysis shows that a longer period is required to supply all facilities, then the delivery schedule must be changed or additional transport resources acquired.

When determining the appropriate delivery intervals for each store and health facility, you should consider the following factors:

· Storage Capacity of Primary, Intermediate, and Health Facility Stores.   Deliveries must never exceed the holding capacity of any store.  This is more likely to occur with irregular or infrequent deliveries.

· Increased Transport Cost per Unit Supplied for Deliveries to Small, Remote Facilities.  An obvious solution is to supply these areas infrequently.  The disadvantage is that this policy increases maximum stock levels at these facilities and may also increase the risk of stockouts.

· Efficient Vehicle Usage.  If delivery intervals are too frequent, vehicles may travel half empty.  If delivery intervals are long, large vehicles will be needed.  Vehicles owned by the health service may stand idle for much of the time.

· Climatic Factors.  It may be impossible to deliver frequency and volume must be scheduled to work around interruptions cause by rain seasons or other recurring climatic constraints.

Constraints To Effective Distribution
Most health services already have a drug distribution network, but needs and systems evolve.  For instance, a program might begin by using drug kits and then with time move to a requisition-based system, which is more complex and usually increases the number of individual items handled.  In such a case, storage points chosen long ago may not suit the present situation, and record keeping may be inadequate, thus leading to inaccurate data.  
If the distribution system does not meet current needs, changes are necessary.  The problems might be solved by improving the present system, but sometimes a complete and radical change is the best solution.  Even a good system requires frequent minor adjustments to respond to changing needs.

The three examples below illustrate typical distribution problems and the types of action that may be appropriate to solve them.

Example 1.  Poor Administration

Problems in this system include failure to comply with standard operating procedures, inadequate reporting of shortages by peripheral health facilities, and excessive losses due to theft.

Action:  Review and strengthen supervision, administrative procedures, and reporting standards.  It may be necessary to change personnel and/or provide incentives to improve performance.

Example 2.  Seasonal Variations

Drug shortages occur because roads are closed during periods of heavy rain.

Action:  Review delivery intervals and delivery quantities to take account of predictable weather hazards.  Deliver more supplies when the weather is good.

Example 3.  Major Transport Problems

Major transport problems, such as lack of fuel or lack of vehicles in working order, arise.

Action:  Are the causes of these transport problems local or general?  Local problems may be solved by providing more spare parts or installing a fuel depot.  General, wide-spread problems may be a sign of structural weakness, necessitating more radical solutions.  Contracts with private sector or parastatal organizations may be a more cost-effective way to manage all or part of the transport system.

Summary

You have now come to the end of this section.  In this section we looked at the distribution of medicines.  We discussed the qualities of an effective distribution system and  the various components of the distribution cycle .  We also looked at the various kinds of distribution methods and identified constraints that affect medicine distribution.  In the next section we shall discuss inventory management.  

Section 2:  Inventory Management

Introduction
In the last section we discussed the distribution of medicines and agreed that a good distribution system should be cost effective.  In this section you will learn about inventory management.  Inventory management is the heart of the drug supply system.  In fact, the non-specialist may say that inventory management is drug management.  That would be simplistic, but it is true that without a healthy inventory management system, the drug supply system as a whole will not be viable.  Inventory management is one of the activities of the third component of the drug management cycle, which deals with inventory management, storage and distribution.
Inventory management for drug supply sounds easy – all that must be done in order to receive, store, issue, and then reorder a limited list of items.  In reality, the task is difficult, and in many countries, poor inventory management in the public drug supply system leads to waste of financial resources, shortages of essential drugs, and a decrease in the quality of patient care.

The purpose of this unit therefore, is to enable you acquire the necessary techniques for proper management of medicine and health commodity inventories.

Section Objectives

By the end of this section you should be able to:

· Explain inventory management and inventory control concept;

· Describe the advantages and disadvantages of holding medicine inventory;

· Describe the ideal inventory model and define its components;

· Explain the importance of stock records;

Inventory Management



What’s Inventory?

Inventory is the items (drugs and other medical supplies, etc) used in health facilities.
The integrated process is known as inventory control.  A fully developed inventory control system has three key components: 

1. An inventory management system to obtain the right goods and  to monitor their intake and quality;

2. A stock control system to monitor the flow of goods within the  system

3. A performance monitoring system to check that the system is operating effectively.

Information is essential to management. Collecting, processing and disseminating information is costly, but the cost of developing and maintaining an information system should be balanced against the costs of ineffective inventory control. The design of the information system is important, but its success depends primarily on well-trained, organized and supervised staff.

What is Inventory management?

Inventory management deals with the management of the routine ordering process.  It comprises the activities related to ordering, receiving, storing, distributing & issuing, and re-ordering stock of commodities.   All these activities  are tracked with appropriate documentation, thus good record-keeping is critical.
Good stock management results in minimized stock levels, smooth consumption patterns, and supplies that always arrive on time but this goal is rarely achieved in practice.
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	What is the purpose of an inventory management system?


The purpose of any drug inventory management system is to help you determine three main things:

· When you should order or issue stock;

· How much stock you should  order or issue; and

· How much stock you should maintain in order to avoid shortages or over supply.

Stock Control

We have emphasized repeatedly in this course the importance of maintaining a sufficient stock of items at a health facility.  Why is it important?  Remind yourself by doing the following activity.
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ACTIVITY
List four reasons why its important to maintain a sufficient stock of drugs in your health facility.

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________




Now read through the following reasons and see if your ideas are included:
· Patients receive drugs promptly and stockouts can be prevented even when deliveries are delayed; 

· Supplies can be replenished at scheduled intervals, saving on administrative costs and transport time;
· Patients have confidence in the facility and seek help when they are ill;
· An effective inventory control system keeps track of and ensures accountability for supplies.

Problems Arising from Poor Stock Control

Poor stock control can lead to the following problems:

· A patient’s condition may worsen because of a delay in treatment;

· A patient may die if lifesaving drug is out of stock;

· In rural facilities, patients may have to make long and expensive journeys to obtain treatment; 

· If drug availability at the secondary level is better than at the primary level, the community will lose confidence in primary health care (PHC) and seek hospital treatment instead;

· When a drug is out of stock, a less suitable alternative may be prescribed ;

· Frequent stockouts may establish or reinforce poor prescribing habits;

· Emergency orders, which are expensive for the purchaser and inconvenient for the supplier, may be required.

Cost of Maintaining Stock
Stocking a new health facility can account for 25 to 50% of the facility’s total annual budget. If stock is managed well, however, future expenses will be consistent with utilization. An efficient inventory control system saves money. 

· Poor inventory control leads to wastage or increased costs for holding stock.

· Overstocking of certain items may tie up a substantial portion of the drug budget, leaving insufficient funds for other important, perhaps lifesaving drugs.
· Overstocked drugs often expire; poor storage conditions may result in spoiled stock (for example, dressings may be soaked by a leaking roof, or injectable drugs may lose potency if the storeroom is too hot).
· Poor stock records and poor security make theft easier.
· A change in prescribing policy or practice may make a drug obsolete; without good inventory control, such changes may result in excessive wastage.

Basic Design Considerations of An Inventory Management System

Seven basic issues must be carefully considered when an inventory management system is being designed or revitalized.  These include:
1. Definition of the context in which the inventory management system must  function; 
2. Determination of the types of stock records and inventory reports needed;
3. Selection of items to be stocked;
4. Maintenance of a proper balance between service levels and stock levels;
5. Adoption of a model for reordering frequency

6. Implementation of optimal reorder formulas;
7. Identification and control of variable inventory management costs.

To address these issues, managers must use mathematical formulas and models to set policies concerning stock levels, reordering frequency, and reorder quantity.  Since inventory management is so important in all supply systems, public or private, a number of formulas have been developed over the years, some fairly simple and some involving complex calculations.  In the great majority of drug supply situations, the simple models and formulas work as well as the complex models, so the simple ones are emphasized in this section.
The Context of An Inventory Management 
Before defining rules for inventory management, it is necessary to define the context in which an inventory management system operates. 
One factor that defines the context is whether the inventory system supports a supply system in which clients (health facilities) order finished products from a warehouse or other supply source, or whether the system supports primarily internal manufacturing.  This determines whether the system is an independent demand system or a dependent demand system.  The fundamental inventory management concepts and resulting procedures are quite different for the two systems.

Independent demand systems are applicable to the management of procurement and distribution of finished goods.  The order intervals and quantities are derived from forecasts based on historical consumption by clients, tempered by knowledge of expected changes in consumption.  Inventory levels are set to provide a defined level of service to clients, at an acceptable cost.

Dependent demand systems manage inventory requirements for raw materials and supplies based on what is needed for production in a manufacturing or repackaging operation.  This is also known as a materials requirement planning system.  Ordering intervals and quantities and inventory levels depend on projected production schedules.  The just-in-time system is an example of inventory management in this system
Because a typical drug supply is involved mainly in the procurement and distribution of finished drug products, our discussion will focus on the independent demand system. 

Another issue that defines the inventory management context is whether the logistics system is a pull system or a push system.  In the pull system, operating units order drugs from a warehouse or supplier according to the local determination of need.  In the push system, a central authority orders drugs from suppliers and determines the quantities that will be shipped to the operating unit, based on the annual distribution plan and on information transmitted to the warehouse. 

Next, let us look at the benefits and disadvantages of holding an inventory.
Benefits And Costs Of Holding An Inventory

Benefits of Holding Inventory

It is necessary to hold stock for several reasons:

· To ensure availability: In the typical drug supply system, it is impossible to forecast demand with complete accuracy or to be certain about suppliers’ performance. Inventory absorbs fluctuations in supply and demand and reduces the risk of stockouts.

· To maintain confidence in the system: If there are regular stockouts, patients and staff lose confidence in the system, and patient utilization drops for both curative and preventive services.

· To reduce the unit costs of drugs: Ordering drugs in bulk allows quantity discounts from suppliers and reduces shipping and port-clearing costs.
· To avoid shortage costs: If emergency orders are needed to cope with stockouts, the unit cost is likely to be much higher than for a regular order. Also, when a drug sales program is operating, stockouts mean lost revenue, as clients go elsewhere for drugs.

· To minimize ordering costs: purchasing costs increase when items are ordered frequently. These costs include salaries and benefits for purchasing and accounting staff, office space costs, utilities, supplies, and other costs associated with tenders and regular orders.

· To minimize transport costs: When drugs are delivered less frequently, it allows transport resources to be used economically.  
· To allow for fluctuations in demand: Changes in demand for specific drugs are often unpredictable, and an adequate inventory allows the system to cope with demand fluctuations.

However, holding high stock levels has disadvantages.  Can you think of any?  List them in the following activity.
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ACTIVITY
List down the disadvantages of holding high stock levels.

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________




Now read through the section below and see if your ideas are included.
The disadvantages of holding stock include the following:
· Substantial capital can be tied up in inventory and thus be unavailable for other purposes.
· As inventories become larger, the costs for personnel, utilities, insurance, storage facilities, and other costs of holding stock increase.

· High inventory levels increase the likelihood of losses due to spoilage, expiry, obsolescence, and theft. These adverse effects of high stock levels compel managers to focus on proper inventory management.  
· Most drug supply systems try to regularly stock all items that are on the formulary or essential drugs list. In many cases, items that are not on the approved list but are regularly requested by physicians are also routinely held in stock. Often no discrimination is made between vital and nonessential items, between high-cost and low-cost items, or between items that move quickly and those that are rarely used. This leads to an accumulation of slow-moving stock and excess capital tied up in inventory.
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Figure 4.3:  Balancing benefits and costs of inventory management

One way to decide which items should be stocked is to look at records of stock movement in and out of the storage facilities and identify the high-volume items that definitely need to be stocked, as well as items that have shown little or no movement in the past year.
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	A good tool for reviewing stock movement is ABC analysis and VEN system.


A good tool for reviewing stock movement is the ABC analysis,  which categorizes items by the volume and value of consumption during a specific period of time, usually one year.

The VEN system is another system for categorizing stock as vital (V), essential (E), or nonessential.   Both the ABC and VEN systems were discussed in Unit 2.
Not all drugs have to be stocked at each level of the system. One way of classifying stock versus non-stock items is according to the approved level of use. For example, a drug like aspirin would be a stock item at all levels of the system, but a third generation cephalosporin or a drug used in cancer chemotherapy might be a stock item only in tertiary care hospitals. Classifying drugs according to their eligibility for routine use at each level helps minimize stock levels and ensure that only qualified staff prescribe dangerous or expensive drugs.

Finally, the issue of local availability must be kept in mind. If a drug is vital to patient care (even if rarely used) but cannot be obtained quickly when it is needed, that drug will probably need to be kept as a stock item
 When there are no local sources of supply and all drugs are imported, with long lead times, all drugs need to be held in stock somewhere in the system.

The Ideal Inventory Control Model
In this ideal model, it is assumed that everything works as it should.  Drugs are issued in response to the demand.  The stock on hand steadily declines until the point at which an order must be placed. 
The stock on hand consists of two components:

· the working stock and 
· the safety stock (SS)
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	In the ideal model, the supplier performs according to plan, the shipments arrive on time, the quantity ordered (Q) is received, and the inventory level is back to its starting maximum point (Q + SS). 




Working stock varies from zero to the quantity ordered and represents the stock used to satisfy demand between deliveries.

Note that in the ideal model, the average working stock is half of the order quantity:

Average working stock = ½ Q

The average inventory (I) or average stock on hand is the safety stock plus the average working stock:

                                 I = SS + ½ Q

To reduce the average inventory and thereby reduce the inventory holding costs, the working stock, the safety stock, or both should be lowered.
Large, infrequent orders lead to high average inventory levels.  The average working stock can be reduced by placing smaller orders more frequently. The average inventory can also be reduced by cutting the safety stock, but this increases the chance of stockouts.

Any inventory control model used to manage purchasing must address three issues:

1. Safety stock – how much stock will be kept in reserve to prevent stockouts;

2. Reorder frequency – the period of time between each order for an item

           (also known as the procurement period);

3. Reorder quantity – the number of units specified when an order is placed.
As stated earlier, the policy on reorder frequency has a major influence on average stock levels and inventory holding costs, as well as on service level.

Records and Report

The most accurate stock records have little value if the information in them is not compiled in reports for use by the managers who make purchasing and stock management decisions.  
Two similar but separate types of reports are useful:
· periodic analyses; and
· routine reports.

Routine reports on purchasing and inventory management activities should be produced monthly or quarterly in a computerized system and at least annually in a manual system.  The following lists illustrate the types of reports that are useful for improving inventory management.

Storage facilities should report on:
· Stock position – stock on hand and on order, globally and by item, reported as absolute quantities and in terms of months’ worth of consumption;

· Beginning and ending inventory value and the average inventory holding costs;

· Changes in inventory value and any discrepancies noted during stock counts;

· Consumption patterns for all stock items and an ABC analysis of consumption.  With the assistance of a computer, this can be done globally and for each operating unit;

· Service level from suppliers to medical stores and from medical stores to health facilities;

· Expiry status of drugs in inventory and an estimate of how much stock is likely to expire before it can be used;

· Quantity and value of obsolete stock waiting for disposal and stock destroyed or junked.

Purchasing and financial departments should report on:
· Budget status – expenditures versus targets and amount remaining;

· Purchases and expenditures, broken down by supplier and by operating unit;

· Summaries of accounts payable to suppliers;

· Status of outstanding orders;

· Supplier performance;

· Comparison of actual purchase price and projected cost;

· Comparison of actual items purchased and original needs projections;

· Operating costs attributable to stock management to purchasing.

Accurate reporting is possible with either a manual or computerized information 

system, but the information is much more readily compiled with the assistance of a computer.  
As we learnt in Unit 3, the sources of data for such reports comes from stock records, transaction records and consumption records.  That is why it is very important to maintain them accurately and ensure they are kept up-to-date.  

Stock Records

Again in Unit three we saw that stock records are the core records in the inventory management system. They are the primary source of information used in the various reordering formulas.  They are also the source of data used to compile the reports. Stock records can be either manual or computerized.  Can you recall the names of commonly used manual stock records in our health facilities?  Find out by doing the following activity.
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ACTIVITY
List the commonly used manual stock records in health facilities.

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________




I believe your answer mentioned the following manual stock records:

· Vertical file cards: File cards are stored vertically in alphabetical or   numerical order in a card file or drawer.

· “Kardex” system: File cards are stored in a visible-edge record tray system, with names and stock numbers on the lower edge, overlapped to provide an index.

· bin cards: File cards are physically kept with the stock. This makes a visual check easy and serves as a reminder to keep records.

· ledger system: Records are kept on ledger sheets in a   bound or loose-leaf book.

A stock card should be present for each item in your store.  Each different form, strength, or unit size of a medicine should have its   individual stock card. Do not use the same stock card for different forms, strengths or unit sizes of a medicine.
The stock card is ideal to track the movement of supplies throughout the health facility. This includes the movements from the time a new shipment arrives at the central store up till the moment the item is moved out of the store room, either to the health facility or directly to a patient.

Stock cards should be completed or updated:

· At the time of physical count;

· When products are received;
· When products are issued;
· When there is any change in the status of products in the store, e.g. damages.

Summary

You have now come to the end of this section on inventory management.  In this section you have learnt issues that define any inventory management context, such as the dependent and independent demand systems and whether the system uses a push and pull demand system.  You also learnt about the the advantages and disadvantages of holding medicine inventory, the ideal inventory model and its components and the importance of stock records.  You should now go back and review the objectives of this section to see if you have met all of them.  If no doubt about any, please review the relevant section again or write to your tutor about it.  
In the next section we shall discuss stores management and safety of medicines.
Section 3: Store Management And Safety Of Medicines

Introduction

In the last section we discussed inventory management.  In this section we shall consider store management and safety of medicines.  As you will recall, storage is one of key activities undertaken in the third component of the drug management cycle,  that is inventory control, storage and distribution.  The goals of medical stores management are to protect stored items from loss, damage, theft, or wastage and to manage the reliable movement of supplies from source to user in the least expensive way.  Just like in other parts of the drug management cycle, effective use of information is the key to achieving these goals.

The purpose of this section is to enable you to appreciate the importance of efficient store-keeping and protection of medicines so that they reach the intended user.
Section Objectives

By the end of this section you should be able to:

· Describe the functions of a storage facility;

· Discuss  good store-keeping practices;

· Describe the dimensions and design of a good store; 

· Identify category of drugs that need special storage facilities;

· Explain the practices and procedures that prevent wastage;

· Describe specific measures to avoid expiration and spoilage of medicines;

Functions of A Good Storage Facility
Storage is the keeping of inventory in a safe, secure, accessible location while it is awaiting use.  The quality of the products is maintained in good storage.
The purpose of a good storage system at the facility level is to:
· Record the receipt and issuance of stock;

· Maintain sufficient stock to last between deliveries;

· Provide appropriate, safe, and secure storage;

· Prevent expiry of drugs.
What is required of a good drug storage facility?   Put your thoughts to paper by doing the following activity.
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ACTIVITY
List down the requirements for a good storage?

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________


The guidelines for good storage recommend the following:
· Security: The storage space should be a secure, lockable area;
· Location: This location should be accessible to the people needing the drugs;
· Adequate space: It is important to have enough space in case you want to scale-up the number of patients on treatment;
· A clean, dry, organized location;
· The use of shelves and pallets to raise the products from the ground ;
· Ventilation, e.g. via air conditioning;
· Adequate light (Note: this does not mean sunlight!);
· Availability of cold storage for any drugs  requiring refrigeration, and of cold chain during transportation;
· Availability of fire safety equipment;
· Separation of expired, damaged or obsolete drugs from usable ones;
· The location should be kept free of harmful insects and rodents.
Good Store-Keeping Practices
Good store keeping requires careful thought about the following:
· the dimensions and design of the storage space;
· appropriate conditions for storage of different types of supplies, and;
· the importance of stock rotation and systematic arrangement of stock, as well as attention to cleanliness;
· fire-prevention measures; and 

· security within the store.

Dimensions and Design of the Store

Storage should be located in a dry, weather-proof building.  Stock should be organized and easily accessible on an adequate amount of good-quality shelving (most items in health facilities can be kept on shelves).

Temperature and humidity levels should be controlled within appropriate limits, and the space should be well ventilated. Drugs and medical supplies should be segregated from linen, food and other non-medical items. The building should be physically secure.

Sizing:  Product and packaging innovations, as well as fear of HIV and hepatitis B infection, have increased the use of disposable medical sundries. This means that more storage space is needed. Designers of new facilities frequently underestimate storage requirements, and older facilities are often very short of space, with supplies stored in corridors and blocking work areas. There is often lack of appropriate adjustable shelving and handling equipment.

It is more difficult to size hospital stores because they vary with the range of services offered and the organization of services. It is also necessary to consider stock levels and lead times in the estimate. However, the general rule of thumb is that 1 square meter per hospital bed can be used for initial planning and costing, assuming that supplies are received every month.

Receiving Bay: A weather-protected area designated for receiving supplies should be close to the storage area and preferably linked to it by a covered walkway.  A pharmacy or medical stores department in a hospital may have its own delivery bay, which is often raised above ground level to facilitate unloading from large delivery vans.  Smaller facilities have a single receiving bay providing access to ambulances and small delivery trucks. It may be necessary to designate one area of the actual storeroom as the receiving area, if there is no space for a separate receiving bay.

Storage of Supplies
Most drugs and medical supplies can be kept at uncontrolled room temperature. If the product has no special instructions, normal storage conditions apply. 
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	Normal storage conditions mean that storage is a dry, clean, well-ventilated premises at temperatures of +15 to +25 degrees C or, depending on climatic conditions, up to +30 degrees C.




Less stable drugs can be stored in specific conditions to maintain their effectiveness and prevent contamination. Storage instructions are product specific. Different brands of the same generic drug may have different storage requirements because their packaging or formulation differs slightly. You should follow the manufacturer’s recommendations.

The following categories of drugs require special storage facilities:
· Products that must be kept frozen (usually vaccines and sera); 

· Products sensitive to heat that require refrigeration;

· Products that have a reduced shelf life at uncontrolled room temperature and need mechanical ventilation or air conditioning;

· Flammable products that require separate, fireproof premises;

· Products prone to theft or misuse.

Items Needing Storage in a Controlled Environment. 
The usable shelf life of the following products may be reduced if stored at uncontrolled humidity or at room temperature in hot climates:

· Some injectable drugs (e.g. adrenaline). Most injectable preparations are less stable than solid oral forms (tablets and capsules). Injectable preparations in solution are particularly unstable, whereas freeze-dried powder preparations (for reconstitution) are less degradable. Many injections must be protected from light as well as from heat.

· Intravenous fluids (particularly if purchased in plastic containers).

· Some suppositories, pessaries, creams, and ointments. These products may melt at temperatures greater than 30 degrees C.  Once this happens, it is not advisable to use them, because the active ingredient in the formula may become unevenly distributed.

· X-ray films and chemicals. Manufacturers typically recommend storage of x-ray film at a maximum of 21 degrees C. Opened packages are also affected by humidity. A humidity range of 30 to 50 percent is advisable. X-ray film should be handled carefully to avoid staining, creasing, buckling, and friction. 

· Products containing rubber, latex, cellulose, or some plastics. Condoms, most sterile disposable medical devices, and surgical products such as syringes, needles, and catheters require protection from excessive humidity, cold, and strong light. Any of these conditions may make products brittle, stained, and malodorous, and unusable. Sterility cannot be assured if packaging is damaged.

In hot climates, these items should be stored in the coolest place possible, preferably with air-conditioning or air circulation fans. It is important to take account of the stability of drugs and the type of storage facilities available when preparing essential drugs list.

Items Needing Freezing or Refrigeration. 
Vaccines, blood products, and some other drugs lose potency if kept, even briefly, at temperatures outside the recommended range. For these products, the cold chain must be maintained at every stage. The cold chain equipment should meet the WHO standards.
Top-loading refrigerators and freezers are the most appropriate choice. Electric refrigerators of the ice-lined type have good “hold-over” characteristics in the event of a power failure. Front-loading types should be used only in places where the electricity or fuel supply is completely reliable, because they have very poor hold-over characteristics and temperature control.

It is essential to have a contingency plan in place before a refrigerator breaks down.  Rural health facilities are often so small and so isolated that no other source of refrigeration is available. 

It is also important to carry out routine monitoring and maintenance and to organize an effective repair system. The temperature in each appliance must be monitored and recorded routinely at least once a day.  Any breakdown must also be recorded, including the period during which the drugs were exposed to uncontrolled temperatures.  Drugs are then kept or discarded, depending on the program guidelines or the manufacturer’s advice. Cold-chain monitor cards and devices that change colour alert staff to potential damage assist in monitoring.
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	Freezing is as damaging as high temperatures for some items, including injectable contraceptives, ergometrine, insulin, adrenaline, and the DPT, DT, TT, and the hepatitis B vaccines. Frozen toxoids can be detected by the “shake test”.




Short periods at room temperature (for instance, during transportation or local distribution) are acceptable for many products such as ergometrine and insulin, even though such exposure can, to some extent, reduce shelf life.   Other items such as vaccines should always be transported in cold boxes.

Controlled Drugs:  Narcotics (for example, pethidine injection, morphine preparations) and other specified drugs that may be abused are governed by special legislation and regulations that control import, export, production, supply, possession, prescribing, record keeping, and retention of documents. These drugs are sometimes called “dangerous drugs”, a term more properly applied to all drugs.

The following security measures are suggested in the pharmacy and at each user level:
· A safe or reinforced, double-locked cabinet fitted with a light (preferably a red bulb) that comes on when the door is opened;

· A special register recording details of each receipt or issue with two signatures, physical counting after each entry, and signatures at “handover-takeover”;

· Independent audit (by supervisors and national drug inspectors).

Attractive Items:  Some non-controlled items are particularly prone to theft, abuse, or misuse. These include:
· expensive drugs  (cimetidine, praziquantel); 

· certain antibiotics;

· psychotropics; 

· equipment such as scissors, safety razors, and hypodermic needles; a

·  sundries such as rolls of cotton.

Such items should be stored in a separate locked area or cupboard, where they can be supervised.

These items require stricter record keeping and more frequent stock taking than other items. Periodic audits should be made of consumption (issues) against actual recorded use (outpatient registers, prescription records, or ward stock records) to expose any theft or misuse.

Flammables and Corrosives: Flammable liquids commonly found in health facilities fall into three categories, according to United Nations hazard classifications:
· Flash point of -18 degrees C (e.g. acetone, anaesthetic ether);

· Flash point of -18 to +23 degrees C 9such as alcohols before dilution);

· Flash point of +23 to +61 degrees C (e.g. kerosene).

Bulk supplies of flammable substances require a separate outdoor store located away from the main buildings and pathways.  Even small stocks of category-one flammable should be kept in an outbuilding designed specifically for that purpose (AHRTAG 1994).  Fire-fighting equipment should be readily available.

A small working stock of flammables may be kept in a steel cabinet in well-ventilated premises, away form open flames and electrical appliances.  The cabinets should be marked “highly flammable liquid” and bear the international hazard symbol.  The cabinet shelves should be designed to contain spillage.

Corrosive or oxidant substances (such as trichloracetic acid, glacial acetic acid, concentrated ammonia solutions, silver nitrate, sodium nitrite, and sodium hydroxide pellets) should be stored away from flammables, ideally in a separate steel cabinet.  Appropriate industrial-type protective gloves should be used when handling them.

Stock Rotation and Expiry Monitoring

The first-in/first-out (FIFO) rule ensures stock rotation and prevents wastage through expiry, assuming that newer stock has a later expiry date than older stock.  New stock should be placed at the back of the shelf (or, if this is not possible, to the left-hand side). 
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	Stock should be issued only from the front or from the right-hand side.  


The expiry dates of drugs should be checked at the time of receipt.  In the first-expiry/first-out (FEFO) system, the stock with the longest life should be placed farthest to the back (or farthest to the left); this system should be used when newly received stock expires before older stock.

Expiry dates should be noted on the stock record upon receipt.  Stock nearing expiry should not be accepted unless it can be used before expiry.  Facilities should regularly monitor expiry dates, and expired drugs should be removed immediately from stock.  In most cases, they must be destroyed.  There should be an agreed-upon procedure for disposal that protects public health.  A written record is necessary, and in some countries a committee decision is required.

Health professionals sometimes have to decide whether to use an expired drug or withhold treatment.  The drug may still be usable and could save a life, but an expired drug might actually kill a patient.  Such decisions have ethical and legal consequences.

A group of experts discussed the issue in 1988 (WHO 1988).  They concluded that there was no guarantee of a drug’s effectiveness after the expiry date.  They noted that in exceptional circumstances, when expired drugs might have to be used, it is vital to involve a pharmacist who is experienced in quality assurance and to inform the clinician.  Drugs usually expire because they have been over-ordered, or if the FEFO rule has not been observed.  In well-run stores where orders are placed regularly and stock is rotated, this should not happen.  When it does, the supervisor should find out why and take corrective action.

Arrangement of Stock

Organizing stock systematically saves time when ordering or relocating items and prevents stock from being lost.  The systems most often used in health facilities are organization by therapeutic category, clinical indication, or dosage form, with products arranged alphabetically within those categories.

Treatment rooms and drug trolley carts should arrange drugs by therapeutic class (for example, antibiotics, antiasthmatics, or antihypertensives).

Liquids for internal use must be kept separate from those for external use throughout the supply chain, but particularly in treatment areas.  Products for external use are often poisons.  If kept with drugs for oral use, they may be accidentally swallowed, which could be fatal.  

To avoid risk, it is important to observe the following labelling conventions:

· External-use products should be properly labelled according to the country’s drug control legislation.  Warning labels in red are recommended.

· All internal-use drugs should have black or blue printed labels.

Cleaning

A clean, tidy store is easier to manage than one that is dirty, untidy, and filled with waste.  A cleaning schedule with clear designation of staff responsibilities should be established.

Fire Prevention

Fire-prevention measures should include a strict no-smoking rule, careful disposal of combustible waste materials, and careful handling of flammables. Fire-fighting equipment should be regularly checked and maintained, and staff should be trained with regular fire drills.

Security

Access to storage areas should be restricted for security reasons.  All staff who handle supplies should be accountable for their actions.   One or two trustworthy people should be responsible for keeping the keys, and one should be available on the premises at all times.  The person in charge of the health facility is ultimately held responsible.  

All storeroom windows should have burglar bars, and doors must be fitted with security locks.  Work areas such as the pharmacy or dispensary should have double locks.

Handling Medicines And Shelf Arrangement
Within each temperature and security zone, products must be stored so that they are easily accessible and protected against damage.  There are four basic systems of storage:
· shelves, 
· floor pallets, 
· block-stacked pallets, and 
· pallet racks.  
Direct storage of cartons on the warehouse floor should be avoided because their contents may be damaged by moisture. 

 The choice of system depends on the following factors:
· Total quantity of products to be stored;

· Average volume of each product;

· Internal height of the storage building;

· Local availability of mechanical handling equipment and the skills to use and maintain it.

	Security

Secure the drug storeroom and use extra precaution for “attractive items”
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	Bulk Storage

Store bulk off the floor

Allow air circulation

Limit the height of stacks to prevent crushing
	
	

	Orderly Arrangements
Provide sufficient shelving

Use a system for arrangements by order code/drug category; alphabetic by generic name;

Guard against spoilage: lightweight items higher up;

Arrange neatly and label shelf for each item
	
	

	Accountability

Restrict access and check stock frequently;

Maintain a stock card for each item if possible:

· Keep stock card next to item;

· Fasten stockcard to shelf
	
	

	Stock Rotation

When receiving, place conainers according to expiry date.  

Later expiry at back

Earlier expiry at front

When issuing:

· Take the container with the earliest expiry date.
	
	


Figure 4.4: Tips for Managing Stock in the drug storeroom

Pallets are generally used at the national and regional levels, where products are stored in bulk. At the district level and below, storage on shelves is most common. The fundamental rule for pallets storage is that there should be only one product line to a pallet.

Pallets have the following advantages:

· They keep goods together and impose a disciplined method of storage.

· Large loads can be moved easily using mechanical handling equipment.

· Pellets are easy to transship because they do not require any unpacking and repacking.

· Pallets isolate goods from floors, which may be damp.

· If goods are supplied by the manufacturer on shrink-wrapped pallets, it is easy to see when tampering has occurred.

· Inspection for damage and for short shipments is easy to perform.

· When stock rearrangement is necessary, it is much easier to move pallets with mechanical handling equipment than it is to move a large volume of loose stock that has been placed on shelves

Packaging Specifications

Appropriate packaging specifications reduce the risk of damage during handling. Floor pallets and pallet racks must be laid out to suit a selected pallet module. 

Pallets come in a range of sizes, and the size and weight of pallets affect the layout of the store and the choice of mechanical handling equipment. Whenever feasible, a standard pallet size should be adopted throughout the distribution system, and all suppliers should be required to conform to this specification.

Storage Systems

Shelving

Storage on shelves does not require mechanical handling equipment and is a suitable choice when:
· The volume and weight of individual items are too small to justify pallets;

· The internal height of a building is not large enough for multi-tier pallet racking and shelving can be used on its own or in combination with floor pallets or two-tier racking;

· Manual goods handling is locally more reliable or economical than mechanical handling.

If shelving is used in a warehouse more than 4.5 meters high, it may be possible to install an independent mezzanine flooring system supporting a second tier of shelving.  This can increase the available shelving volume by up to 100 percent, at the expense of some inconvenience in materials handling.  

Floor Pallets

Floor pallets are a good solution in warehouses with ceiling heights of less than 3 meters and in stores where the cost of pallet racking and forklift trucks cannot be justified.  Many heavy or bulky items, such as rolls of cotton, drug kits, or large hospital equipment, require floor locations.  Floors should be marked to indicate pallet and aisle positions.

Block-Stacked Pallets

Pallets containing light goods may be stacked on top of one another in blocks.  Block-stacked pallets should be used only for items without expiry dates or with very high turnover, because the first-in items are at the bottom of the stack.  Block stacking is a cheap and space-efficient method of storage, and no racking is required.

Pallet Racking

Simple pallet racks generally have two or three tiers.  Two tiers of racking require a clear height of about 3 meters, and three tiers require a clear height of about 4.5 meters.  It is possible to have several more tiers, but sophisticated mechanical handling equipment is then required.

The benefits of shelving and pallet racking can be combined.  The bottom tier of racking may be used to store the working stock.  This tier is at a convenient height for manual order picking.  Alternatively, a special picking shelf can be placed immediately above the bottom tier of pallets.  In both cases, the upper tier can be used to store safety stock.

Load handling

Each of the four storage systems described above requires suitable handling equipment and appropriate organization of stored goods.  Correct handling equipment reduces the risk of injury to workers and damage to goods.  Careful stock organization on shelves and pallets reduces unnecessary lifting and ensures easy access to goods during order picking.
In order to reduce manual handling, goods should be transported to and from the shelves on trolley carts.  Heavy items should be stored on the lower shelves.  Whenever possible, other items should be organized so that frequently picked items are at waist height.  Safety stock may be stored at a higher level.

Loaded pallets can be moved only by using mechanical equipment.  Hand-operated hydraulic pallet trucks and pallet lifts are suitable for floor pallets and for pallet racking up to three tiers high.  Pallets stored at higher levels must be moved using powered forklift trucks. 

Safety And Security Of Medicines
The housekeeping tasks for a store include:
· cleaning and pest control; 

· a regular inspection system; 

· disposal of stock;
· precautions against fire; and

· strict security measures.
Let’s consider each of these tasks in turn.
Cleaning and Pest Control

The store should be kept tidy and should be cleaned two or three times a week.  Most warehouses have adequate personnel available for scheduled cleanups, and adequate cleaning equipment should be made available.

Pest control can be a difficult task, but to avoid possible contamination and physical damage to stock, it is necessary to keep insects, mice and other pests out of the storage area.  If needed, pest control measures such as poison should be implemented, with proper precautions.

Inspection

Senior staff should inspect the store regularly.  The chief storekeeper must make sure that storeroom employees check the shelves and pallets daily for signs of theft, pests, or water damage and for deterioration due to climatic conditions.  Storekeepers should open suspect containers and report problems to managers.

Disposal of Expired or Damaged Stock

Damaged or expired stock should be placed in a designated salvage area to await authority for disposal.  A written record of all stock consigned to this area should be maintained.  It is recommended that each item be valued at its acquisition cost.  The responsible authority should be informed in writing that stock is to be written off.  Disposal may be delayed if a committee decision is required, and substantial storage space may be needed for junk stock.  Once destruction is authorized, the inventory control clerk must adjust the stock records. 

 All drugs and other potentially toxic products should be disposed of in accordance with local regulations in a manner that does not pose a risk to public health.

Fire Precautions

Flammable trash, such as cartons and boxes, must not be allowed to accumulate in the store.  Smoking must be strictly forbidden, with “No Smoking” signs posted throughout the store. 

A smoking area outside the warehouse should be designated.  Management must ensure that fire-detection and fire-fighting equipment is regularly inspected and that staff receive adequate training in fire-fighting techniques and emergency action.  There should be regular fire drills to reinforce that training.

Staff should check frequently for fire, but management is ultimately responsible.  Night watchmen can serve the dual purpose of responding to fire alarms and protecting against theft

Security

Ideally, the chief storekeeper’s office should have windows that overlook the loading bay, the compound entrance, and the store itself.  A storekeeper who sits behind a closed door with the curtains drawn cannot observe what is happening on the site.

No vehicles should be allowed into the store compound unless they are authorized by the chief storekeeper or another senior staff member.  A list of authorized vehicles should be prepared for the compound gate keeper.

Visitors should report to the storekeeper’s office and should not be allowed into the store area except on business.  Business visitors should always be accompanied by a senior staff member.  Visits by friends and family of staff should be discouraged.
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	Pedestrian access to the storage buildings should also be strictly controlled. 




Storage Conditions And Stability Of Medicines
Drugs and essential medical supplies must be located in a part of the store with the correct combination of temperature and security.  This initial zoning process is the most basic way in which supplies are arranged.

A zone can be a separate building or room, a locked cupboard, a refrigerator, a freezer, or a cold room.  

You should always follow the product manufacturer’s storage instructions as much as possible.  If this is not possible, the product must be kept in the most suitable conditions available and used as quickly as possible.  The product manufacturer should be consulted before violating recommended storage conditions to determine how long the product will remain safe and effective under the actual storage conditions.

If no specific storage instructions are given, “normal storage conditions” apply.  Normal storage conditions for drugs have been defined as:
 “storage in dry, well ventilated premises at temperatures of +150C t0 +250C, or depending upon climatic conditions, up to +300C” (WHO 1990). 

Each storage zone should have at least one thermometer and temperatures should be recorded daily at the hottest time of the day.

Storage at Uncontrolled Room Temperature

Many products can be safely stored at uncontrolled room temperature.  However, the temperature in the upper part of a store can exceed 400C even in temperate climates.  In cold climates, temperatures will drop below freezing in unheated stores.  Such temperature extremes may damage some items.

Storage at Controlled Temperature and Controlled Humidity

In hot climates, it is necessary to store many items in air-conditioned rooms.  In humid climates, dehumidifiers are useful for preventing moisture damage.  In cold climates, stores may need to be heated in winter to protect products that are damaged by freezing.

Cold Storage

The potency of vaccines, sera, test kits, and many other items depends on cold storage.  Vaccines, in particular must be kept at precisely controlled temperatures from the point of manufacture to the point of administration.

Cold-chain defects are a frequent cause of problems in immunization programs.  The World Health Organization Expanded Programme on Immunization (EPI) publishes comprehensive advisory material on designing and implementing cold chain. 

National and regional vaccine stores should be equipped with standby generators; ideally, district vaccine stores should have them as well.  Having backups ensures that vaccines and other products are protected in the event of a power failure.
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	Cold chain refers to a system of freezers, refrigerators, cold boxes, and other devices needed to maintain the proper temperature of  vaccines from the point of manufacture to the point of administration.




Security Storage

Narcotics and other controlled substances should be kept in a secure room or in a safe.  Ideally, a red warning light or warning bell should be fixed close to the safe and activated when the door is unlocked.  The keys to the secure store should be kept in a safe.

Entry to the store must be controlled.  No more than two assigned officers should have access.  Typically, one should be the director of the store, the most senior pharmacist, or the most senior storekeeper.  Such precautions may also be needed for non-narcotic drugs that are frequently stolen.

Flammables

Flammables, such as alcohol and ether, must be stored in special buildings or rooms.  A separate building is best because this greatly reduces the risk of a fire’s spreading to the main store.  The flammables store must be well ventilated and fireproof.  It must be fitted with an “explosion hatch”, which may be part of the roof or part of a wall.

Fuel tanks should be placed inside a locked compound to prevent theft. There should be a continuous earth bank or low wall around the tanks. The area enclosed should be sufficient to hold the total volume of the fuel stored; this ensures that fuel is contained if there is a major spillage. If there is fire, the risk of its spreading will be reduced.
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	Fuel must never be stored in or near a medical store.  Fuel tanks should be placed inside a locked compound to prevent theft. 




Summary
In this section we have learnt the functions of a good storage facility and good store keeping practices. We have also learnt the dimensions and design of a store, the various storage requirements of drugs, and how to rotate and monitor drugs for expiry.  Lastly we looked at different storage systems and how to arrange stock in our pharmacy, the safety and security precautions we should take, and lastly, the storage conditions that we need to meet in order to ensure the stability of our medicines.    In the next section we shall discuss 
Section 4: Dispensing at Facility Level
Introduction
Welcome to the 4th section of this unit on distribution of medicines.  In the last section we discussed store management and safety of medicines.  In this section we shall look at how to dispense drugs correctly and efficiently to our clients.   Dispensing is one of the vital elements of rational drug use.  Within rational drug use programs, efforts have often been concentrated on ensuring rational prescribing habits.  The purpose of this section is to enable you to appreciate the correct operations of inpatient and outpatient drug distribution requirements of a health facility.

Let’s start by looking at our objectives for this section.

Section Objectives
By the end of this section you should be able to:
· Describe the objectives of dispensing;

· Describe the tools used for managing medicines in a health unit;

· Explain the guidelines for good dispensing practices;

· Describe inpatient medicine distribution methods;

· Describe the emergency tray and the requirements for its maintenance;

· Describe the requirements for handling controlled drugs and other substances;

· Demonstrate ability to manage medicines in a health facility.

What is Dispensing?

Dispensing is the process of preparing and giving out medicine to a person on the basis of a prescription.  Dispensing involves the correct interpretation of the wishes of the prescriber and the accurate preparation and labelling of medicine for use by the patient as advised.  It therefore encompasses all the activities that take occur from the time a prescription is received at the health facility to the time the medicines are collected and transferred to the patient.  
It is commonly assumed that dispensing is a simple, routine process that cannot go wrong.  Yet all the resources involved in patient care up to the point of dispensing may be wasted if dispensing does not result in the named patient receiving an effective form of the correct drug, in appropriate packaging, and with the correct dose and advice.

In this section we shall consider factors that influence the process of dispensing and which are important in ensuring that medicines are  correctly dispensed.
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	Good Dispensing Ensures that the patient:

· Receives the correct medicine

· In the correct amount

· With correct information on how to take the medicine




Good Dispensing Practices 

Good dispensing practices come under the greatest threat when there is a crowd of patients demanding immediate attention.  A good dispenser keeps their cool and tries to balance the need for speed with the need for accuracy and care in the dispensing process.  You should always remember that the patient’s care, or even life, is in your hands.
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	In dispensing, accuracy is more important than speed


One good way to reduce the dispensing time and improve safety is to prepackage and label commonly used medicines.  This process also distributes some of the dispensing workload to less busy hours.  

Another way to avoid making errors when working under pressure is to organize the work so that more than one individual is involved in the dispensing process for each prescription.  This introduces a system of counterchecks, which is a wise precaution in most situations.

Useful techniques to ensure quality in dispensing include:

· Maintenance of records on what drugs and products have been issued;

· Maintenance by the pharmacy department of a daily list of drugs in stock to inform prescribers which drugs are available, thereby ensuring that only these drugs are prescribed;

· A two-prescription system, whereby two separate prescriptions are written; one for drugs available in the pharmacy, and one for those that are not but can be ordered; this  avoids the rewriting of prescriptions;

· Efficient staff scheduling to make the best use of available staff.  You can for instance have more staff at peak hours, ensure that there is enough coverage to keep one window open during lunch, and coordinate the start and ending times with the patient flow;

· Participation by the pharmacy staff in hospital committees to identify and resolve patient flow, communication, and other problems.  Regular inspection using a checklist may improve dispensing in a health facility.
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Figure 4.5: Good dispensing/bad dispensing
The Dispensing Environment
Dispensing environments must be clean, because most drug products are taken internally, making it important that they be hygienic and uncontaminated.  The environment must also be organized so that dispensing can be performed accurately and efficiently. 

 The dispensing environment includes:
· Staff;
· Physical surroundings;
· Shelving and storage areas;
· Surfaces used during work;
· Equipment and packaging materials.
How can we maintain a good dispensing environment?

Staff involved in dispensing must maintain good personal hygiene and should wear clean protective clothing. The physical surroundings must be maintained as free of dust and dirt as possible. 
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	Although the dispensary must be accessible to patients, care should be taken to locate it in a protected place and not beside, or open to a road or other area where dust, dirt, and pollution are common.




In addition, you should observe the following guidelines to ensure that the dispensing environment is clean and safe:
· Regular cleaning routine: Maintaining a clean environment requires a regular routine of cleaning shelves and a daily cleaning of floors and working surfaces.  You should have a regular schedule for checking, cleaning, and defrosting the refrigerator.  Ensure that all spills are wiped so that they do not attract flies and insects.  Food and drink must be kept out of the dispensing area, with the refrigerator used strictly for medicines.

· Avoid cross-contamination: Dispensing equipment is used for measuring liquids or counting tablets or capsules.  Uncoated tablets normally leave a layer of powder or any surface they touch, which can easily be transferred to other tablets or capsules counted on the same surface.  This is called cross-contamination and could be dangerous if the contaminating substance (for example, aspirin or penicillin) is one to which a patient is sensitive.  It is essential to clean any equipment used for different products, both between uses and at the end of the day.

· Create safe and efficient working area: The dispensing environment must be organized to create a safe and efficient working area.  There should be sufficient space to allow for movement by staff during the dispensing process.  However, the distance that a dispenser must cover during the dispensing process should be minimized to maintain efficiency.

· Organised Shelving: Stock containers and prepacked medicine must be stored in an organized way on shelves, preferably according to dosage forms (for example, tablets and capsules, syrups and mixtures) and in alphabetical order.  All stock containers in use must be clearly and accurately labelled to ensure the safe selection of the correct preparation and to minimize the risk of error.

In addition, a system of stock rotation should determine which items are to be used first, on either a first-in/first-out (FIFO) or first-expiry/first-out (FEFO) basis.  Recommended storage conditions relating to temperature, light, and moisture should be followed as closely as possible to maintain product quality.  Stock bottles must be kept closed except when actually in use.

A limited range of preparations will be used with the greatest frequency, and these “fast movers” can be placed in the most accessible areas for the convenience of dispensers.           

The Prescription Process
As we mentioned earlier, the dispensing of drugs should be done only on presentation of a prescription.  The following are the steps to following when dealing with a prescription:
· Receiving and Validating the Prescription;
· Understanding and Interpreting Prescription;
· Preparing Items for Issue;
· Selecting Stock Container or Prepack;
· Measuring or Counting Quantity from Stock Containers ;
· Packing and Labelling Medicine.
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Figure 4.6: The prescription cycle

Let us consider each step in turn.

Receiving and confirm  the Prescription
Upon receiving a prescription, you should confirm the name of the patient.  This is particularly important when the clinic is dealing with a large crowd of people and when there is a risk that staff or patients may mix up prescriptions.  You should also cross-check the name and identity of the patient when issuing the drugs.

Understanding and Interpreting Prescription

Interpreting a prescription must be done by a staff member who can:
· Read the prescription;

· Correctly interpret any abbreviations used by the prescriber;

· Confirm that the doses prescribed are in the normal range for the patient (noting sex and age);

· Correctly perform any calculations of dose and issue quantity;

· Identify any common drug-drug interactions.
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	Verbal orders for drugs should be given only in exceptional and emergency situation. 




It is assumed that the prescription will be in written form.  If a verbal order is given, it should be repeated back to the prescriber to ensure accuracy, and a written confirmation should be supplied within an agreed-upon period.  If the person dispensing the medicine has any doubt about what is required by prescriber, he or she must check with the prescriber.  Illegible writing by prescribers may be a popular joke, but it has serious implications when many drug names are confusingly similar.  Checking a prescription may save a life!  

You should double check any calculations or have them counterchecked by another staff member if you are not sure.  An arithmetical error could be fatal!
Preparing Items for Issue
Preparation of items for issue is the central part of the dispensing process, and it must include procedures for self-checking or counterchecking to ensure accuracy.  This part of the process begins once the prescription is clearly understood and the quantity has been calculated.  It is good practice to write the label at this point in the process as a form of self-check.

Selecting Stock Container or Prepack

A good dispenser selects the item by reading the label and cross-matching the drug name and strength against the prescription.  Most well-trained staff deliberately read the container label at least twice during the dispensing process.  A poor dispenser selects according to the color or location of the container, without consciously reading the label.

Another dangerous practice that should be discouraged is having many stock containers open at the same time.  In this situation, drug selection is frequently made according to appearance only, which could lead to errors.  In addition, medicines continuously exposed to the air eventually deteriorate in quality.  Open and close containers one at a time!
Measuring or Counting Quantity from Stock Containers 
Liquids must be measured in clean vessel and should be poured from the stock bottle with the label kept upward.  This avoids damage to the label by any spilled or dripping liquid. Tablets and capsules can be counted with or without the assistance of a counting device.  

Using the hands is bad practice for both hygienic and drug quality reasons.  Counting should be done using one of the following:
· Clean piece of paper and clean knife or spatula;

· Clean triangular tablet counter;

· Lid of the stock container in use;

· Any other clean, dust-free surface.
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	The dispenser’s hands must not be in direct contact with the medicine. 




Immediately after measuring or counting, the stock container lid should be replaced and the stock container label should be rechecked for drug name and strength.

Packing and Labelling Medicine

Tablets or capsules should be packed into a clean, dry container, such as a bottle, plastic envelope, cardboard box, or paper envelope, cardboard box, or paper envelope.  All these are satisfactory in a dry climate.  During the rainy season or in humid climates, however, cardboard or paper will not protect tablets and capsules from moisture in the air.  This can quickly ruin drugs and make them unfit for use.  Capsules and sugar-coated tablets are the most vulnerable.

Liquids require clean bottles and effective caps or closures.  Under no circumstances should two liquid medicines be mixed together for dispensing.  They may interact chemically and become ineffective or dangerous.  In many situations, suitable containers for dispensing liquids are difficult to obtain.  In such a case you should follow the policy on prescribing solid-dose preparations it one exists.
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	Labelling should identify the drug name and strength (even if the patient cannot read) and clearly indicate the dose to be used (both amount and frequency) and the quantity dispensed. 




The labelling method by which this information is communicated varies according to legal requirements, containers and label facilities, and the needs and abilities of the patient.  The ultimate objective is a fully written or printed label.  Symbols may have to be used to indicate the amount and frequency of dosage.  It is better to label envelopes and papers packaging for solid-dose medicines before packing the medicine.  If auxiliary labels are available, the appropriate ones should be fixed to the dispensing package.

At this point, the dispensed preparation should be checked against the prescription and against the stock containers used.  This can be done as a self-check, but it is valuable to have the final check done by another staff member.
Issuewith Clear Instrutions

Give the medicine to the named patient or their representative with clear instructions and any appropriate advice about the medicine.  The information you give should maximise the effect of treatment.
Utilization Records
Records of issues to patients are essential in an efficiently run dispensary.  Such records can be used to verify the stocks used in dispensing, as well as in tracing any problems with medicines issued to patients.

Three different methods can be used to keep a record of medicines dispensed. 

· When a prescription is retained, the dispensing staff should initial and annotate the prescription and either file it or enter the details into a record book when they have time. 

· When the prescription is returned to the patient, details of the medicines dispensed must be entered into a record book before the items are issued to the patient.  The date, the patient’s name and age, the medicine name and strength, the amount issued, and the dispenser’s name should be entered into the register. 

· When computers are used in the dispensing process, the computer program should retain the information, which can then be recalled to generate summary reports.

Pharmacy Dispensing  System

There are different dispensing systems which are used by various health facilities.  These are the :

· Ward stock system;

· Individual Drug Orders; 

· Unit-Dose System.
Let us look at each type of system in turn starting with the ward stock system.

Ward Stock System

In a ward stock system, the hospital pharmacy functions as a warehouse and dispenses bulk containers on requisition from the various wards, without reviewing individual patient drug orders for appropriateness.  The main advantage of this system is a shorter turnaround time between prescribing and administering of the drug.

The use of ward stock medications should be minimized, although it is appropriate and desirable for certain situations.  These include:
· In emergency departments and operating rooms, drugs are usually required immediately after the physician prescribes them.  Unless there is a pharmacy satellite located in these emergency areas, it would not be possible to dispense drugs according to individual patient orders.  Unfortunately, drugs used in these situations are often expensive, and control is always a challenge for the pharmacy department.

· In life-threatening emergency situations, drugs need to be kept in patient care areas as a time-saving measure.

· High-volume, low-cost drugs can be dispensed from ward stock if there is low risk of medication error.

· High-volume, low-cost drugs can be dispensed form ward stock if there is low risk of medication error.

Individual Drug Orders 

The individual drug order system closely resembles dispensing to outpatients.  A course of therapy is dispensed according to a written prescription for an individual patient.  Compared with ward stock distribution, the advantages are that the pharmacist can review the appropriateness of therapy, a patient-specific medication profile can be maintained, pharmacy charges to patients are facilitated, and closer control of inventory is possible.  This system can limit the time intervals for dispensing.  For example, an individual supply for three days of therapy can be dispensed initially.  If therapy is continued beyond three days, then the  empty container can be  returned to the pharmacy to refill.

Unit-Dose System

In the unit-dose system, drugs are dispensed in unit-dose packages (each dose is separately packaged) in separate bins or drawers for each patient.  Commonly, a twenty-four-hour supply is provided.  Drugs returned to the pharmacy can be put back in stock without concern for identity or contamination.  This is the preferred system from a patient care perspective because it has the lowest possibility for error.  
This system is efficient but requires a large initial capital outlay for the purchase of repackaging machines and medication cabinets with individual patient drawers.  However this system helps to reduce wastage and facilitates easier detection of leakage. 

Managing the Emergency Tray 

Often, a selection of drugs and equipment for emergencies are placed in wards and outpatient departments.  This selection is known as the emergency tray.  The contents should be recorded on a list and checked regularly.  Whenever an item is used, it should be restocked immediately.  The emergency tray should not be used for routine supplies.   Table 4.1 below shows an example of  the type of drugs  that are included in emergency trays at different levels of health facilities.
Table 4.1:  Items for an emergency tray . Source: Zimbabwe Ministry of Health

	Emergency tray at rural health centre
	Emergency tray at general ward in a hospital

	3 x promethazine, 50mg/ml

3 x adrenaline 1: 1000

5 x aminophylline 250 mg/10ml

10 x atropine 0.6mg/ml

6 x chlorpromazine 50mg /2ml

2 x dextrose 50% 20ml

3 x diazepam 10mg/2ml

1 x ½ Darrows and dextrose 200ml

1 x Ringer’s lactate 1,000ml

2 x IV giving sets

2 x IV cannula 18G

2 x IV cannula 22G

2 x 23G scalp vein set

3 x 10ml syringe with needle

3 x 2ml syringe with needle

Rolls of cotton

Alcohol

Adhesive tape

1 x Dextrostix or Glucostix


	2 x hydrocortisone 100 mg

2 x Atropine sulphate 0.6 g/ml

1 x IV potassium chloride 15%

2 x IM/IV promethazine 25 mg/ml

2 x 10 ml water for injection

3 x adrenaline 1:1000

1 x IV aminophylline 250 g/ml

2 x IM/IV diazepam 10mg

1 x IV digoxin 0.5 mg

2 x IM/IV furosemide 20 mg

1 x 5 ml lidocaine 2%

2 x IV propranolol 1 mg

1 x IM calcium gluconate 100 g/ml

1 x20 ml IV dextrose 50%

1 x 50 ml sodium bicarbonate




Managing Controlled Drugs and Substances 

Controlled substances require greater attention in the hospital setting than other drugs, just as they do outside the hospital.  This is because they can lend themselves to drug abuse and invariably addition.  
You should have procedures in place, specifically for the procurement, reception, storage, dispensing, and administration of controlled drugs.  These procedures should ensure that you can establish a retrievable trail of accountability for each individual drug units.  The records should document ordering, receiving, dispensing, administration, and wastage.  Perpetual inventory records should be used at all storage sites.   

All controlled substances which are stored throughout the hospital should be securely double locked within a well-constructed storage area, with the pharmacy department in control of the distribution and duplication of keys.

Summary
You have now come to the end of this section.  In this section we learnt how to maintain a safe dispensing environment, the various steps that we should follow in the prescription process; the three methods that you can use to keep a record of dispensed medicines; good dispensing practices, different dispensing systems and how to manage controlled drugs and substances.  We hope that you have found this section interesting and informative.  In the next section we shall discuss how to handle security breaches.

Section 5: Security Breaches

Introduction

Welcome to the last section of our unit.  In the last section we looked at dispensing practices.  In this section we shall look at a how to identify and minimise security breaches.  As is always, theft, bribery, and fraud can interfere with the effective functioning of national drug supply systems.  In some countries, security breaches can be the single most devastating problem for drug programs, hence the requirement for a strong security system.

The purpose of this section is to enable you to acquire knowledge and skills to effectively manage security breaches and protect medicines stocks from perpetual threats.

Section Objectives

By the end of this section you should be able to:

· Identify the commonest security breaches in a drug supply system;

· Explain the consequences of security breaches;

· Describe the methods of preventing security breaches.

Common Security Breaches in a Drug Supply System

Security breaches include theft, bribery, and fraud, and they can occur at all levels of the drug purchasing and distribution system. Shortages caused by these activities can lead to suffering and death. Security breaches take place at different levels of a drug supply system.  Let us consider the main types that have been noted at the different levels.  
Suppliers (manufacturers, foreign suppliers, importers)

· Intentional short packing

· Intentional omission of expensive active ingredients

· Shipping of products near their expiration date

· Dilution and repacking of liquid medications

· Delivery of incomplete order and billing for full amounts

Wharf/Airport          

· Off-loading of government shipments directly onto vessels bound for nearby countries;
· Petty theft by port workers;
· Major theft from wharves, customs warehouses, airport fields, and elsewhere.
Purchasing officer

· Acceptance of bribes in return for purchase of unnecessary types of drugs, purchase of excessively large quantities of drugs, or purchase from specific suppliers;

· Intentional over-purchasing to obtain quantities sufficient for systematic diversion into the black market while maintaining legitimate government distribution.
Medical Stores (central, regional, and hospital)
· Major theft through breaking and entering;
· Major systematic theft by employees;
· Acceptance of bribes from suppliers for intentional overordering of specific items;
· Intentional underordering by government pharmacists or storekeepers, so that shortage will arise, followed by compensatory purchasing from local pharmacists who offer illegal “commissions”.
Transportation

· Selling of drugs by drivers and at markets along the delivery route;
· Consumption of preparation containing alcohol by delivery staff, who then refill bottles with water;
· Systematic diversion of large quantities for black market sale;
· Theft of large quantities by nursing staff for use in their own unofficial private practices.
Outpatient Departments

· Patients faking illness to obtain drugs for resale;
· Visits by patients to several clinics to obtain multiple prescriptions for antibiotics, analgesics, and other popular resale items;
· Writing of multiple prescriptions by physicians - to the same person or false names - in return for a share of resulting black market sales.
Health Centers/Village Health Workers 

· Pilfering of health center supplies by government physicians and health workers for use in their private practices;
· Popular black market items overordered from medical stores and diverted by physicians, nurses, dispensers, or labourers.
Common Theft and Leakage

There are three common forms of theft and leakage:
· Slow, chronic, sustained, small-scale leakage may go unnoticed for a long time; staff with access to the drug storage area are usually responsible for such thefts.
· Large-scale robbery may involve people both inside and outside the drug supply system. 

· Diversion of a shipment before it reaches its destination may involve people in responsible positions with access to information on the movement of goods. 

Factors that promote theft
The following are some of the factors that promote theft are:
· Shortage of essential drugs or high demand for drugs in the private sector;

· Poor physical security in the stores;

· Weak inventory records;

· Unlimited access to stores by unauthorized person;

· Staff whose salaries are significantly lower than necessary for self-support;

· Access by underpaid staff to high-value products;

· Inadequate systems for punishing thieves.

Stolen drugs find their way to four major outlets. These may be:
· Exported to adjacent countries via legitimate or illegitimate trade routes; 

· Sold to local private warehouses, pharmacists, or physicians for subsequent retail sale;

· Sold directly to the public through street vendors; or

· Distributed to family and friends.

Methods of Identifying Security Breaches
Identifying major security breaches and the places where they usually occur is the first step in controlling them. There are several methods of uncovering theft, bribery, and fraud:

 These include:
· Anonymous, informal information;
· Unannounced physical inventory counts;
· Consumption comparisons using inventory records;
· Survey of suspected sales outlets.
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	Informal channels may be the easiest way to determine whether there is a problem.




Pharmacists, physicians, politicians, and other officials often know of, or at least suspect, diversion.  Indications of a problem are:
· Large stocks of unusable drugs at medical stores; 

· The overnight disappearance of large quantities of drugs;
· Systematic failure of deliveries to reach their final destinations;
· Frequent shortages at well-supplied facilities.

There are a number of ways that you can respond to informal reports of diversion.  These include the following: 
· Unannounced physical inventory counts.  This can uncover security breaches at all levels. You should compare the results of a surprise stock count with drug receipts and issues. It may be sufficient to sample only a selection of facilities at various levels to determine the extent of the problem.  However, any facilities where problems are suspected should be included in the sample.

· Consumption comparisons using inventory records.  This can sometimes be revealing. For example, in one country, theft of significant quantities of medical supplies, equipment, and food was uncovered by comparing the stock issues to each facility with the past consumption patterns at that facility. This suggested that certain hospitals were ordering suspiciously large quantities of supplies. The hospitals and departments involved were then carefully examined, and security breaches identified.

· Surveys of suspected private outlets.  The existence of a thriving black market should alert you to check for diversion.  When government-purchased drugs can be distinguished by capsule type, batch number, packaging, or some other identifier, a survey of street vendors, pharmacies, and physicians’ supplies can identify drugs from government sources.

Theft Control
Once the major sources of losses have been identified, it is necessary to implement methods to control theft, bribery, and fraud.  Theft can be controlled by prevention measures and by closing the outlets for stolen goods. The following are the techniques of theft control which can be implemented at various levels.
During Selection

Monitoring should be targeted at those products that are most likely to disappear.  These include drugs that are fast moving, chronically in short supply, in high demand by the consumers, expensive, life-saving, and easy to hide or disguise.

A simple way to monitor targeted drugs is:

· Select a drug that is particularly likely to be pilfered or that may be misused (prescribed inappropriately), e.g., tetracycline capsules.

· Check pharmacy or storeroom inventory records to determine consumption during a specified period;
· Check medical charts or prescription ledgers and count the number of treatment courses over the same period;
· Convert course to dose units;
· Compare this figure with the stock issued from the storage area. If there is a significant difference, further investigation and possibly punitive action are warranted.

At the Port

· Containerization. If the port is equipped to handle containers, containerization reduces both major and petty theft because containers are physically secure (although entire containers can be stolen).

· Rapid Port Clearance. Inadequate and inefficient port-clearing procedures can lead to long delays, providing opportunities for theft if security is weak. Increased efficiency in port clearing reduces theft. 

At the Medical Stores:
· Limited Access. Access to drug storage areas should be limited to the store’s staff only. Hospital pharmacies should not be accessible on evenings or weekends or when the pharmacist or dispenser is not present. Limited extra supplies for emergency rooms and wards should be entrusted to medical officers or nurses when the pharmacy is closed. Their distribution should be accounted for and monitored by pharmacy staff.

· Secure locks and Doors. These are essential to good security.

· Unannounced Searches of Medical Stores and Hospital Staff. In some countries, the pharmacist or medical director personally supervises periodic, unannounced searches.

· Independent Stock Count. Staff from the central pharmaceutical supply office should visit all major medical stores periodically to perform either a complete or a sampling stock count and an audit of receipt and issue records.

During Transport

· Document Verification. A specific staff member should be responsible for checking receipts against the packing slip. A separate invoice should be sent from the issuing store, and the receiving form should be verified against this invoice. This shows where shipments have partially or completely disappeared in transit.

· Packing Seals. Shrink-wrapped pallets and tape, wax seals, and where seals used to close cardboard boxes or other transport containers make tampering obvious.
· Strongboxes. When large shipments are made to small numbers of facilities, portable strongboxes or built-in compartments with padlocks should be used. One key should remain at the issuing store and the other at the receiving store.

In Hospitals

· Drug Accounting. Ward and outpatient staff should record all drugs received and dispensed. These records should be checked periodically (monthly or bimonthly) against pharmacy issue records.

· Issue-consumption Verification. For dangerous and controlled drugs, and for drugs that are frequently stolen, a consumption report showing the time, date, patient, patient’s number, dose, and remaining stock levels should be submitted to the pharmacist with each order for additional stocks.

· Presentation of Prescriptions for Ward Issue. For selected expensive or frequently abused drugs, the hospital pharmacy should be provided with a copy of the signed prescription to be filed with the pharmacy before drugs are issued to the ward.

· Rotating Stock Containers. Wards can keep a limited number of labelled containers for each drug they stock. When the containers are empty, they must be returned to the pharmacy for replenishment, along with the dispensary record for the drug. The containers allocated for each drug should hold enough stock for several days. Excessive replenishment of stock is cause for suspicion.

· Locked Transport Boxes. The pharmacy can issue drugs in wooden or metal boxes with padlocks. Each ward should have its own box. The pharmacist should have a key for all ward boxes, and the head nurse should have the second key for that ward’s box.

· Upgrading of Transport Staff. In several countries, security has improved when nursing students, dispensers or nurses, rather than labourers, collect drugs from the pharmacy. When the pharmacy establishes and adheres to appropriate issuing schedules for the wards, it becomes possible for nursing staff to allocate time to collect drugs.

· Upgrading Pharmacy Staff. Gradual replacement of untrained dispensary staff with trained pharmacists and dispensers has been credited with reducing theft in some countries. A combination of more careful screening of individuals, professional socialization, and higher pay may explain this observation.

In Outpatient Departments and Health Centers

· Maximum Dispensing Quantities. Setting a maximum quantity prevents patients from altering prescriptions to obtain large amounts of drugs and prevents collaborating physicians from writing excessively large prescriptions.

· Recording of Individual Prescriptions. This is recommended to increase the dispenser’s accountability.

· Dispensing by Physicians and Paramedical Staff. When there is reason to think that health center aids are stealing certain attractive items, the physician and paramedical staff can take responsibility for dispensing these drugs to patients in their rooms.

Summary
That brings us to the end of this section on security breaches and indeed to the end of our unit on distribution of medicines.  In this section we learnt about the common security breaches which occur in drug management, how we can identify them and control them.

You should now go back to the objectives at the beginning of this section and see if you have met all of them.  If there is any you are not sure of, revise the relevant section again.  If you are confident that you have met all the objectives of this section, take a well deserved break and then complete the attached assignment.

Good luck!
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DRUG MANAGEMENT AND RATIONAL USE
Tutor Marked Assignment

Unit 4: Distribution of Medicine
Instructions: Answer all the questions in this assignment. 

1. List down five qualities of a well-run drug distribution system

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

2. Explain the difference between the push and pull drug supply system. 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

b) Which one of the two is used to supply drugs to your health facility
_____________________________________________________________________

_____________________________________________________________________

c) What are its advantages?

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

3. What is inventory management?

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

b) What is the purpose of any inventory management system:

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

4. List down three advantages and disadvantages of holding inventory in your pharmacy.

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

5. List the manual stock records used to store inventory information.

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

b) When should stock cards be filled?

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

6. You are part of the team in you health facility that has been charged with the responsibility of identifying a room that can be used to store drugs.  What qualities would you look for to help you decide on the appropriate room?
_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

7. List down the category of products that require special storage facilities.

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

8. Describe two methods that are used to help in rotating drugs and minimizing their expiration.

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

9. You have been asked to analyse the safety and security of medicines in your hospital pharmacy.  What would you include in your checklist?

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

10.  List the measures you should observe when  measuring or counting medicines from stock containers

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

Congratulations!  You have now come to the end of this unit.  Remember to indicate your Student  Number, names and address before sending the assignment.  Once you complete this assignment, post or bring it in person to AMREF Training Centre:   

Directorate of Learning Systems

P O Box 27691-00506

Nairobi, Kenya

Email: amreftraining@amrefhq.org

We will mark it and return it to you with comments.
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How would you define logistics?  Write your definition on a separate paper.





Central Medical Stores or Primary Stores


Central warehouse that serves whole country











What are the elements of a good distribution system?








Start by defining the term inventory.











What are the benefits and disadvantages of holding an inventory?  List them down in a separate paper and then compare your answers with the following information











Intermediate Stores


Regional warehouse sometimes housed in a district hospital








Health facility Store 1





Intermediate Stores


Regional warehouse sometimes housed in a district hospital








Intermediate Stores


Regional warehouse sometimes housed in a district hospital








Health facility Store 2
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