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This Manual is dedicated to the pharmacy technicians I have worked with who are 
such valuable partners in patient care; their knowledge and dedication to the profession 
allow us to perform at the highest level possible.

This Manual is also dedicated to future pharmacy technicians and their educators, 
who must be fearless in using their curiosity and creativity to push the boundaries of current 
practice so that we can continue to move the profession forward.

Bonnie S. Bachenheimer, PharmD
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opportunity to be editor of this edition of the Manual.

Linda Fred, for all of her hard work as editor and contributor of the previous editions.
The support staff at the American Society of Health-System Pharmacists (ASHP), 

especially Dana Battaglia and Rebecca Olson for their patience, encouragement, and 
assistance throughout the process. 

Nancy Peterson for her great ideas and thorough development of the book.
Katy Thompson from Publication Services for always being organized and keeping 

everything and everyone on track.
All of the contributing authors and reviewers. Their efforts are the main reason that this 

book is such a high quality and highly respected reference book. 
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regarding the book and for sharing my passion for the profession of pharmacy.
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PharmTech_FM_i-xviii.indd   viiPharmTech_FM_i-xviii.indd   vii 7/26/10   9:57:19 AM7/26/10   9:57:19 AM



PharmTech_FM_i-xviii.indd   viiiPharmTech_FM_i-xviii.indd   viii 7/26/10   9:57:20 AM7/26/10   9:57:20 AM



Preface xi
Contributors xv
Reviewers xvii

Part One: Introduction to Pharmacy Practice 1

1. Introduction to Pharmacy 3 
 Michele F. Shepherd

2. Pharmacy Law 23 
 Diane L. Darvey

3. Community and Ambulatory Care Pharmacy Practice 39
 David R. Karls

4. Hospital Pharmacy Practice 53
 Steven Lundquist

5. Home Care Pharmacy Practice 77
 Karen E. Bertch

6. Specialty Pharmacy Practice 107
 Kara D. Weatherman

7. Drug Information Resources 127
 Bonnie S. Bachenheimer

Part Two: Foundation Knowledge and Skills 147

8. Communication and Teamwork 149
 Miriam A. Mobley Smith

9. The Human Body: Structure and Function 167 
 Alice J. A. Gardner
 Bertram A. Nicholas Jr.

PharmTech_FM_i-xviii.indd   ixPharmTech_FM_i-xviii.indd   ix 7/26/10   9:57:20 AM7/26/10   9:57:20 AM



x
Contents

10. Drug Classifi cations and Pharmacologic Actions 199
 Sheri Stensland

11. Basic Biopharmaceutics, Pharmacokinetics, and Pharmacodynamics 265
 Thomas C. Dowling

12. Medication Dosage Forms and Routes of Administration 281
 Michele F. Shepherd

Part Three: Practice Basics 305

13. Processing Medication Orders and Prescriptions 307
 Christopher M. Kutza

14. Pharmacy Calculations 333
 Susan P. Bruce

15. Nonsterile Compounding and Repackaging 359
 John F. Falkenholm
 Jane E. Krause

16. Aseptic Technique, Sterile Compounding, and IV Admixture Programs 383
 Scott M. Mark
 Thomas E. Kirschling

17. Medication Errors 425
 Jacqueline Z. Kessler

Part Four: Business Applications 459

18. Durable and Nondurable Medical Equipment, Devices, and Supplies 461
 Daphne E. Smith-Marsh

19. Purchasing and Inventory Control 479
 Jerrod Milton

20. Billing and Reimbursement 505
 Sandra F. Durley
 Margaret Byun 
 JoAnn Stubbings

Appendixes 527
A – Medical Terminology and Abbreviations 529
B – Confused Drug Names 551
C – Glossary 561

Index 575

PharmTech_FM_i-xviii.indd   xPharmTech_FM_i-xviii.indd   x 7/26/10   9:57:21 AM7/26/10   9:57:21 AM



This is an exciting time to be in the profession of pharmacy! Pharmacists continue to be 
more involved in direct patient care, drug therapy continues to become more complex, and 
ensuring appropriate and safe medication use continues to be a major focus of our profession. 
Pharmacists rely on the support of pharmacy technicians to be able to provide quality patient 
care, and technicians are valued members of the healthcare team. Technicians are assuming 
more responsibilities and are taking on more leadership roles. As their roles continue to expand 
and evolve, it is imperative that pharmacy technicians be well-trained. Many states are passing 
laws that mandate technician certifi cation as a minimum requirement for all technicians.

This manual has been updated to refl ect the changing role of pharmacy technicians 
and of the profession. The Manual, Workbook, and Practice Exam Guide were constructed 
as instructional manuals for pharmacy technicians enrolled in formal training programs, 
for those wishing to achieve certifi cation, and for training purposes at the workplace. This 
manual and additional Web content will also appeal to instructors of formal and informal 
pharmacy technician training programs.

If you are familiar with previous editions of the Manual, you will notice signifi cant 
changes in its appearance, organization, and content. This edition was developed to meet 
the current and future needs of pharmacy technicians and their educators. The look of the 
Manual has been given a make-over that includes more color, more fi gures, and additional 
features to stimulate students interest and inspire instructors.

Organization and Chapter Content

The order of the chapters has changed from the previous edition to follow the structure 
of most curriculums and to complement the ASHP model curriculum. The Manual is now 
divided into four parts:

1. Introduction to Pharmacy Practice. This section introduces the practice of pharmacy and 
the most common practice settings, including a new chapter on “Specialty  Pharmacy.”

2. Foundation Knowledge and Skills. This section highlights the important foundation 
knowledge and skills that are necessary to understand the basics of medication use. A 
new chapter on “Communication and Teamwork” is included in this section.

3. Practice Basics. This section includes the chapters directly related to processing pre-
scriptions and medication orders.
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4. Business Applications. This section includes the chapters related to the business end of the practice of pharmacy. 
There are two new chapters in this section: “Durable and Nondurable Medical Equipment, Devices, and Supplies,” 
and “Billing and Reimbursement.”

Appendixes. A glossary of key terms can be found at the end of the book. Several appendixes have been added 
as important resources:

Appendix A: Medical Terminology and Abbreviations
Appendix B: Confused Drug Names
Appendix C: Glossary

Organization within the Chapters:

The beginning of each chapter contains an outline of the chapter and key terms with defi nitions. Key terms are also 
bolded within the text for reinforcement.

Learning outcomes help the student understand what they need to learn from the chapter. 

An introduction explains what the student will learn in the chapter and why it is important.

A summary at the end of each chapter briefl y reiterates the chapter’s key topics and learning outcomes and why they 
are important.

References and a listing of resources, such as suggested books, journals, Web sites, and other media, is included at 
the end of each chapter.

Self-Assessment questions help students test their knowledge of the content and evaluate their learning outcomes. The 
Self-Assessment answers include a rationale for the correct answers.

Explanation of New Features:

A number of new pedagogical features in the chapters have been added to this edition:
Key Points are highlighted in the chapter as in the example below:

✔The qualifi cations for pharmacy technician registration 
or licensure generally include a minimum age, high school 
graduation or the equivalent, completion of a training 
program, including pharmacy employer training programs, 
and an examination.

Rx for Success boxes include practice tips, pearls, and words of wisdom. They provide additional insight into important 
topics with the goal of helping the reader achieve success on the job and in their career. An example is shown below:

Technicians who are able to identify patients with
these types of special needs and can effectively 
communicate these concerns with the pharmacist
and other health care professionals are invaluable in 
pap tient care.

RX
for Success
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Safety First boxes stress prevention, identifi cation, and management of drug-related problems and point out 
alerts and cautions relating to the safe use of medications. An example is shown below:

hThThThThThThThTheeeee papapapapa iitititititititienenenenen ’t’t’t’t’t’tt sssss nananananamememememe aaaa a ddddndndndndnd ssss somomomomomeeeee 
other identifying information 
(e.g., date of birth, address,

phone number) must be verifi ed to ensure that the cor-
rererectctct mm medededicicicatatatioioionnn isisis bb beieieingngnggg gg gggivivivenenen tt tooo thththeee cococorrrrrrecececttt pp pppatatatieieientntnt...

Technology Topics boxes highlight technology, as in the example below. The previous edition had a chapter on 
Technology, but this edition integrates the latest technology into individual chapters both within the text and by using 
this feature. 

““““Smart pumps” are equipped with IVVVVV 
mmmmedication error prevention softwaree... 
TTTTThese devices have specifi c drug librariess,,, 
ddddose calculators, programming limits, andddd 
rererereerrrr momotete c comommumuninicacatitionon c capapppababililititieies.s.

Updated Content:

All of the chapters from the previous edition were revised and updated. Several new chapters were created, including:

Specialty Pharmacy Practice. This chapter includes information on Nuclear Pharmacy, Specialty Com-
pounding, and Veterinary Pharmacy Practice.

Communication & Teamwork. This chapter was specifi cally requested by pharmacy technicians and technician 
educators since effective communication skills and working well as a team are so important in the workplace.

Durable and Nondurable Medical Equipment, Devices and Supplies. This chapter describes commonly 
used durable medical equipment (DME) and non-DME devices and supplies, since many pharmacies provide 
them for their patients.

Billing and Reimbursement. Pharmacy technicians are often involved in pharmacy billing and reimburse-
ment; therefore, this chapter was added to provide a broad overview of the topic. 

Web Content. Additional Web content includes links to the Top 200 Drugs, ASHP Technical Assistance Bulletins, 
and Practice Guidelines. There will be Web content for instructors including powerpoint presentations and additional 
sample problems with answers that will be available for downloading for teaching and testing purposes. Web content 
can be found at: www.ashp.org/techmanual.

Pharmacy Technician Certifi cation: Review and Exam Guide

The Pharmacy Technician Certifi cation Review and Practice Exam, third edition, is a self-study guide designed as 
a companion to the Manual for Pharmacy Technicians. While the Manual is designed to provide a broad overview 
of essential knowledge and skills, the goal of the Exam Guide is to prepare technician students for the Pharmacy 
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Technician Certifi cation Exam offered by the Pharmacy Technician Certifi cation Board (PTCB), as well as other 
certifi cation exams.

The Exam Guide contains chapters focused on each section of the PTCE exam, as well as a thorough calculations 
review, a section on commonly prescribed medications, and important test-taking tips and strategies. In addition to 
the practice exam and numerous review questions throughout the text, a CD packaged with the book allows users to 
build multiple practice exams. We recommend using this book in conjunction with the Manual as a helpful study aid 
in preparing for certifi cation.

PharmacyPharmacy
TechnicianTechnician
CertificationCertification

AMERICAN SOCIETY OF HEALTH-SYSTEM PHARMACISTS
®

T H I R D  E D I T I O N

Barbara Lacher 

and
PracticePractice
ExamExam

ReviewReview

New! Workbook for the Manual for Pharmacy Technicians 

The Workbook for the Manual for Pharmacy Technicians helps technician students master the concepts and skills 
discussed in the Manual. By asking students to apply their knowledge, the exercises in the Workbook reinforce 
key points and allow for targeted assessment. Chapters in the Workbook complement those in the Manual, so that 
instructors and students can easily work between both books. Each chapter includes a wide range of exercises, such 
as multiple-choice, true/false, fi ll in the blank, concept and key term matching, short answer, and activity questions. 
Where appropriate, calculation, conversion, and visual identifi cation questions are included. We recommend using this 
book alongside the Manual to enhance learning.

A lot of hard work, time and energy have gone into making this Manual a valuable resource for pharmacy 
technicians and their educators. We hope that you are as excited about this new edition as we are!

Bonnie S. Bachenheimer, PharmD
Editor
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