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COPYRIGHT/DISCLAIMER

Copyright © 2018 LP3 Network

DISCLAIMER: The information contained in this program, which may include treatment modalities,

diagnostic and therapeutic information, and instructions related to regulatory guidelines and current

standards of practice for pharmacy compounding, is FOR EDUCATIONAL PURPOSES ONLY and should not

be taken as a treatment regimen, product indication, suggested treatment modality, or suggested

standard of practice. NOTE TO MEDICAL OR ALLIED HEALTH PROFESSIONAL: Any treatments, therapies, or

standards of practice must be fully investigated and prescribed by a duly licensed medical practitioner in

accordance with accepted professional standards and compendia. Any regulatory or practice standard

must be fully investigated by a licensed pharmacist in accordance with accepted professional practice

standards and compendia.
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PHARMACIST & PHARMACY TECHNICIAN CREDITS

CPE Consultants, LLC is accredited by the Accreditation Council for Pharmacy Education as

a provider of continuing pharmacy education and complies with the Accreditation Standards

for continuing education activities.

Activity Type Pharmacist Pharmacy Technician

Pharmacist UAN 0864-9999-18-086-L07-P 0864-9999-18-086-L07-T

Credits 1 CPE Hours = 0.1 CEUs 1 CPE Hours = 0.1 CEUs

Release Date October 28th 2018 October 28th 2018

Expiration Date October 28th 2019 October 28th 2019
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HOW TO OBTAIN CREDITS

Create your LP3 Account1

2

3

4

Note the Tracking Code at the END OF THE PRESENTATION

Register for WCC 2018 Workshops

Submit a completed Evaluation (within 14 days) online for each Workshop. 

5 Statement of credits will be provided within 30 days.
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• Facilitator, LP3 Network

• Consultant, MEDISCA Inc.

• Vice President, Compounding Compliance, Gates Healthcare 
Associates

• Surveyor and Accreditation Expert, Accreditation Commission for 
Health Care (ACHC/PCAB)

• Fellow, International Academy of Compounding Pharmacists (IACP)

• Fellow, American College of Apothecaries (ACA)

• Professor Pharmacy Practice (retired), University of Findlay

Disclosure: Surveyor, Accreditation Commission for Health Care (ACHC); 
Consultant, Gates Healthcare Associates; Consultant, MEDISCA Inc.
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• “I, Ken Speidel, declare no conflicts of interest, real or apparent, and no financial 

interests in any company, product, or service mentioned in this program, including 

grants, employment, gifts, stock holdings, and honoraria.”

• Ken Speidel is a Facilitator of LP3 Network Inc.’s copyright program materials and a 

Consultant for MEDISCA Network Inc
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PHARMACISTS

1. Recognize the components of a certificate of analysis and safety data sheet.

2. Describe specific pharmaceutical principles and their relationship to relevant 

compounding practices.

3. Provide examples of the use of clinical pharmaceutics to individualize drug 

therapy. 
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PHARMACY TECHNICIANS

1. Recognize the components of a certificate of analysis and safety data sheet.

2. Integrate components of a certificate of analysis and safety data sheet in your 

formulation process.

3. Recognize how clinical pharmaceutics can play a role in personalizing therapeutic 

regimens.
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THE NEED FOR 

PERSONALIZED 

PATIENT CARE

• Customization is key

• Opportunities for 

Compounding

PHARMACEUTIC REVIEW

• Interpreting a Certificate of 

Analysis (CoA) & Safety 

Data Sheet (SDS)

• Barrier/Base/Drug 

Relationships

• Partition, Permeability & 

Diffusion Coefficients

CLINICAL 

PHARMACEUTICS FOR 

INDIVIDUALIZING 

DRUG THERAPY

• Overview

• Examples
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• Increasing shift of medicine from reactive to preventive

• Improved recognition for disease prevention strategies 

• Customized prescription medication demand is on the rise 

• Drug manufacturers do not always meet the distinct requirements of each 

patient

• Specialty/compounding pharmacy - significant growth

• Compounding pharmacy recognized as a core competency 

• Improved/unique way to set a pharmacy apart

• Identifies pharmacy as a part of the leading edge

• Effective/unique patient follow-up (compliance et al.)

• New markets continuing to open up

CHANGES IN THE MARKET PROVIDE NEW OPPORTUNITIES
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CUSTOMIZATION OF DRUG THERAPY

THE CUSTOM IN COMPOUNDING

• Compounding pharmacists work directly with prescribers including 

physicians, nurse practitioners and veterinarians to create customized 

medication solutions for patients and animals whose healthcare needs 

cannot be met by manufactured medications.
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There are numerous factors that can promote both personalized 
medicine and compounding:

• Increase in ADR’s

• Genetic testing acceptance

• Increase in physician visits  increase in RXs dispensed

• Aging population with known intolerances and idiosyncrasies

• Increase in the number of exotic pets needing unique options

• Growth and understanding of Pharmacogenomics

• Increased awareness of pharmaceutical options among consumers 

• Increase in drug shortages

WHEN DOES INDIVIDUALIZATION COME INTO PLAY?

Taken together, the rising demand for 
personalized medicine is evident.
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• Are your BHRT doses most often the same regardless?

• Are the saliva panels you suggest often the same?

• Do you provide prescriber templates?

• Do you have go-to common APIs, sometimes same MOA?

• Do you suggest acronyms to make prescribing easy?

• CAG/KAT/DAG etc.

• Lidocaine, Gabapentin, Ketoprofen, Ketamine

• Do you believe that most patients with hot flashes and night sweats need estrogen?

• Do most of your patients get the same delivery system?

• PEG Troche, O/W Cream, Liposomal Emulsion, Fatty Base Suppository 

• Do you generally formulate HRT or pain with the same RODs?

PERSONALIZATION COMPASS



17

Compounding pharmacists must have proven competence in:

• Pharmaceutics

• Pharmacology

• Pharmacodynamics

• Pharmacogenomics 

• Pharmaceutical chemistry 

PERSONALIZED PATIENT CARE

The role of the compounding pharmacist is…

• Medicinal chemistry 

• Physiology and pathophysiology 

• Microbiology 

• Non-sterile & sterile compounding

• Formulation science

The optimization of patient outcomes through individualization.
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• Clinical Pharmacy Practice

• Problem Solving Centers

• Difficult cases are referred

• Off-label use potentials

• Broadened ability to provide 

pharm/care excellence

COMPOUNDING PHARMACY IS A PATIENT-CENTRIC PRACTICE
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• Using manufactured products, are 

trying to match a patient to a product.

• Using compounded preparations, 

match a compounded formulation to 

a patient.

ONE DOSE, ONE DELIVERY SYSTEM DOES NOT FIT ALL

PRACTITIONERS…
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Percentage of patients for 

whom drugs are not effective

ONE SIZE REALLY DOES NOT FIT ALL!

• Spear, B.B., Heath-Chiozzi, M., & Huff, J. (2001). Clinical application of pharmacogenetics. TRENDS in Molecular Medicine, 7(5), 201-204. 
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EVIDENCE FOR THE (IN)EFFICACY OF DRUGS

• Schork, N.J. (2015). Time for one-person trials. Nature, 520, 609-611.
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CHEMISTRY COMPETENCE QUIZ

• What is H2O?

• What is H2O2?

• What is H2O4?

PHARMACIST = CHEMIST?
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• A certificate of analysis (CoA) is a document provided by the chemical 

company (sometimes  compounders for final products/preparations) for 

each bulk chemical.

• The CoA indicates the Lot number and conforms to the requirements of 

USP-NF (if it is a USP-NF grade chemical).

• When analyzing a CoA, it is important to compare/contrast the 

acceptance criteria provided in the USP-NF monograph (if available).

INTERPRETING A CERTIFICATE OF ANALYSIS (CoA)
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INTERPRETING A CERTIFICATE OF ANALYSIS (CoA)

METHIMAZOLE
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• A safety data sheet (SDS) provides comprehensive information about a 

substance or chemical  to be used in the workplace.

• It is typically written by the manufacturer or supplier on the product and 

details information about potential hazards, toxicity, or safety concerns.

INTERPRETING A SAFETY DATA SHEET (SDS)



33

• Product identification

• Hazardous identification

• Composition / info on ingredients

• First-aid measures

• Firefighting measures

• Accidental release measures

• Proper handling and storage

conditions

INTERPRETING A SAFETY DATA SHEET (SDS)

A SDS SHOULD INCLUDE THE FOLLOWING ELEMENTS

• Exposure control guidelines

• Physical and chemical properties

• Stability and reactivity of substance

• Toxicological information

• Ecological information

• Disposal considerations

• Transport information

• Regulatory information
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INTERPRETING A SAFETY DATA SHEET (SDS)
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INTERPRETING A SAFETY DATA SHEET (SDS)

METHIMAZOLE
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PHARMACISTS/PHARMACEUTICS = PTSD?

• SOME SYMPTOMS OF PTSD
• Nightmares

• Anger, rage and/or irritability

• Depression

• Loss of self-esteem

• Difficulty trusting others

• Guilt

• Trouble Sleeping

• Substance abuse

• Isolation and alienation from others

• Having thoughts and memories that will not got away

• Anxiety

• Heightened sense of danger

• Hyper alertness or startle response changes

PHARMACEUTICS FOR PRACTICING COMPOUNDING
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• The art and applied science of dosage form design

• The interface between drug and body

• Draws from a broad field including many 

disciplines 

• Physical chemistry (organic and inorganic)

• Medicinal Chemistry 

• Anatomy and Physiology

• Microbiology

• Engineering and Physics

WHAT IS PHARMACEUTICS?
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• A common definition of pharmaceutics  A discipline of pharmacy that utilizes 

scientific processes and procedures to formulate new chemical substances or 

commonly used and tested drugs into different therapeutic entities. 

• A simpler description of pharmaceutics  the science of dosage form design. 

• Clinical pharmaceutics  is a concept that combines the principles of 

pharmacotherapy and pharmaceutics in order to treat medical conditions that may 

not have responded to traditional approaches and/or a patient has contraindications 

or intolerances to a manufactured dosage form or delivery system.

WHAT IS PHARMACEUTICS?
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Absorption Ease of Administration pH; pKa & pKb

Adsorption Eutectics Phase Inversion

Affinity Flavor Photosensitivity

Bio-adhesion Flowability Polarity

Buccal Retention Heat Labile Rate of Absorption 

Buffering Capacity Hydrophilic – Lipophilic Balance Reactivity

Caking/Flocculation/Brownian Hydrolysis Rectal Retention

Chelation Hydrophilicity Sedimentation/Newtonian 

Coloration / Discoloration Hygroscopicity Solubility

Consistency Ionization Sorption

Creaming Lipophilicity Stability

Crystalline Form / Crystallization Lubricity Surface Area

Deliquescence/Efflorescence Melting Point Suspendability

Density Microbial Proliferation Taste

Diffusion Molecular Weight/Size Temperature Sensitivity

Diffusion Coefficient Odor Texture

Disintegration Organoleptic Properties Tonicity

Dispensing Container Oxidation - Reduction Viscosity/Stokes Law

Dispersion Particle Size Washability

Dissolution Partition Coefficient Wettability

PHARMACEUTICAL VARIABLES TO CONSIDER IN FORMULATION DESIGN
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• Barrier-to-Drug

• Drug-to-Base

• Barrier-to-Base

BARRIER-TO-DRUG-TO-BASE RELATIONSHIPS

Drug

Characteristics

Base

Characteristics

Barrier to 

Absorption
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• Solubility

• pKa / pKb

• pH requirement

• Hydrophilic

• Lipophilic

• Molecular size

BARRIER-TO-DRUG-TO-BASE RELATIONSHIPS

DRUG CHARACTERISTICS
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• Composition

• State-of-matter

• Thermodynamic activity

• Occlusion

• pH

• Permeation enhancers

BARRIER-TO-DRUG-TO-BASE RELATIONSHIPS

BASE CHARACTERISTICS
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• Barrier mechanism

• Lipophilic layer

• Surface area

• Water content

• Other content

• Integrity / Condition

BARRIER-TO-DRUG-TO-BASE RELATIONSHIPS

BARRIER CHARACTERISTICS
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THE GOAL OF DRUG DELIVERY

ABSORPTION DISTRIBUTION
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RATIO OF DRUG CONCENTRATION IN THE OCTANOL PHASE TO 
THE AQUEOUS PHASE

• Measures a molecule’s hydrophobicity (lipophilicity)

• The partition coefficient, P, can be used to predict the behavior of compounds, 

such as its permeability 

• P gives us a value of the affinity of a molecule for the lipid and aqueous phases in 

the absence of ionization

• Often expressed as Po/w or as a logarithm -

PARTITION COEFFICIENT

𝑃𝑎𝑟𝑡𝑖𝑡𝑖𝑜𝑛 𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡, 𝑃 =
𝑛𝑒𝑢𝑡𝑟𝑎𝑙 𝑠𝑝𝑒𝑐𝑖𝑒𝑠 𝑂𝑐𝑡𝑎𝑛𝑜𝑙

𝑛𝑒𝑢𝑡𝑟𝑎𝑙 𝑠𝑝𝑒𝑐𝑖𝑒𝑠 𝑊𝑎𝑡𝑒𝑟

ሻ𝐿𝑜𝑔𝑃 = 𝑙𝑜𝑔10( 𝑃
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• Hydrophobicity affects drug absorption, bioavailability, hydrophobic drug–receptor 

interactions, metabolism of molecules, as well as their toxicity. 

• Hydrophobicity of solutes are readily determined by measuring partition coefficients 

(log Po/w) using the shake-flask method. 

PARTITION COEFFICIENT

[LOG SCALE]
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DRUG DIFFUSION ACROSS A BARRIER

• Lipophilicity is an important parameter that can influence pharmacokinetic 

and pharmacodynamic behavior.

• Strong hydrophobic interactions can result in non-specific binding with proteins 

(target and non-target) in the aqueous biological environment.

• Restricting lipophilicity limits easy diffusion across biological membranes and 

into cells, cellular compartments and the central nervous system (CNS).

• Some lipophilicity is required to allow a drug to enter cellular organelles. 

PERMEABILITY COEFFICIENT
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• Permeability coefficient, Kp - where Km is the partition coefficient, which 

can be expressed as a measure of the partitioning of drug between a lipid and 

aqueous phase.

• Log P as a measurement of drug partitioning, so substituting Log P for Km we get: 𝐾𝑝

=  
𝐷 (𝐿𝑜𝑔 𝑃ሻ

ℎ

• Log P represents a measurement of the lipid solubility of the drug

• This is the drug partition coefficient between the target tissue and formulation

• Ideally we want the drug to partition more into the target tissue and have less 

affinity for the formulation

PERMEABILITY COEFFICIENT

𝐾𝑝 =
𝐷𝐾𝑚
ℎ
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• Permeability is affected linearly as a molecule becomes more lipophilic

• Knowledge of the partition co-efficient coupled with the drug molecule’s mechanism 

of action and target site helps us to optimize bioavailability

• The size of the molecules also has an effect

PERMEABILITY COEFFICIENT
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ALSO KNOWN AS DIFFUSIVITY, D

• Expression of the rate at which a drug molecule will pass through the depths of a 

tissue membrane given its tendencies/affinities toward a hydrophilic versus 

lipophilic environment

• Measures the mobility of a drug during diffusion

• Affected by:

• Molecular properties

• Smaller molecule would have greater diffusivity vs. larger one, ionization

• Temperature

• Application of heat to the site of administration would likely increase it 

DIFFUSION COEFFICIENT
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ALSO KNOWN AS DIFFUSIVITY, D

DIFFUSION COEFFICIENT
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• The slope represents the diffusion coefficient, D

• Smaller molecules, steeper slope – diffusivity increases with permeability

• Small molecular size permits polar molecules to achieve good absorption despite low 

lipophilicity

• Permeation enhancing agents can be used to alter the rate of diffusion

DIFFUSION COEFFICIENT

Small
Molecule

Large Molecule
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CLINICAL CASE ASSESSMENT

DRUG SPECIFIC DRUG CHARACTERISTICS

Drug MV (cm3) Solubility
Hydrophilic 
Lipophilic

Log P
Log D

@ pH 5.5
Log D

@ pH 7.4
Polar Surface 

Area (Å2)
Number of Freely 

Rotating Bonds

Gabapentin 161.8±3.0
H20: 

10 mg/mL
Lipophilic 1.19±0.24 -1.36 -1.31 63.32 4

Lidocaine HCl Not available
H20:

Very soluble
Hydrophilic 2.359 -0.13 1.57 23.55 5

Ketamine 202.6±5.0
H20: 

200 mg/mL
Hydrophilic 2.18±0.60 1.18 2.13 29.1 2

Ketoprofen 212.2±3.0
H20:

Poorly 
soluble 

Lipophilic 2.81±0.33 1.53 -0.25 54.37 4

Clonidine 153.2±7.0
H20: 

77 mg/mL
Hydrophilic 1.41±0.58 -0.49 0.65 36.42 1

Amitriptyline 257.8±3.0
H20: 

1 mg/mL
Hydrophilic 4.92±0.64 1.92 3.15 3.24 3
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• Clinical pharmaceutics maintains a critical role in helping to achieve the 

desired outcome for a diverse patient population. 

• It is a concept that combines the principles of pharmacotherapy and 

pharmaceutics to treat medical conditions that may not have 

responded to traditional approaches and/or when a patient has 

contraindications or intolerances to a manufactured dosage form or 

delivery system.

INDIVIDUALIZE BASED ON CLINICAL PHARMACEUTICS
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• Involves the following principles (non-inclusive):

• Adsorption/Adhesion, Buffer Capacity, Complex Organic Molecules, 

Crystallinity, Dosage Form Selection and Properties, Hydrates and 

Solvates, Melting Point, Miscibility, Organic Salts and Esters, 

Oxidation/Reduction, Particle Size and Surface Area, Partition 

Coefficient, pH, pKa/Dissociation Constant, Precipitation, 

Rheology/Viscosity, Sedimentation,  Solubility, Surface 

Tension/Wetting

CLINICAL PHARMACEUTICS



67

• Example: Nitrofurantoin  GI complications

• Increase particle size to reduce absorption

• Reduction in GI intolerance

• Example: Diazepam Suppositories  Seizures

• Lipophilic base with lipophilic drug 

• Reduction in partitioning absorption

• Requires water soluble base to partition

ROLE OF CLINICAL PHARMACEUTICS

• Allen, L. V. (2016). Basics of Compounding: Clinical Pharmaceutics, Part 1. IJPC, 20(5), 389-396. 
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• Example: Phenytoin intoxication (Australia)

• Change in diluent (calcium sulfate to lactose)

• Difference in solubility led to rapid dissolution of the phenytoin sodium, 

resulting in intoxication

• Excipients are not always inert

• Chosen for a functional attribute

• Can be incompatible with a formulation or patient

ROLE OF CLINICAL PHARMACEUTICS

• Allen, L. V. (2016). Basics of Compounding: Clinical Pharmaceutics, Part 1. IJPC, 20(5), 389-396. 
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• Pain Management

• Local anesthetics bases versus salts

• Solubility without ionization  eutectics

• Arrhythmogenic potential

• Lidocaine/tetracaine (amide and ester)

• Lidocaine/prilocaine

• Must be used with caution due to high concentration

ROLE OF CLINICAL PHARMACEUTICS

• Beshay, S., et al. (2015). Efficacy and Clinical Value of Commonly Used Ingredients in Pain Management Compounds: A Literature Review. IJPC, 19(4), 295-300.  

SPECIFIC NICHE MARKETS
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• Pain Management

• Low Dose Natrexone (LDN)

• Immune Modulation

• Glial Attenuator

• Increases Endorphins/Enkephins

• Must design as immediate release 

ROLE OF CLINICAL PHARMACEUTICS

• Beshay, S., et al. (2015). Efficacy and Clinical Value of Commonly Used Ingredients in Pain Management Compounds: A Literature Review. IJPC, 19(4), 295-300.  

SPECIFIC NICHE MARKETS



71

• Hormone Restoration Therapy

• Testosterone topical gel vs cream

• Diffusion

• Saliva vs serum

• DHEA intravaginal for dyspareunia

• Fatty base vs water soluble

ROLE OF CLINICAL PHARMACEUTICS

• Beshay, S., et al. (2015). Efficacy and Clinical Value of Commonly Used Ingredients in Pain Management Compounds: A Literature Review. IJPC, 19(4), 295-300.  

SPECIFIC NICHE MARKETS
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• Veterinary Medicine

• Polyoxamer for ear parasites

• Wound care/Somatitis

• Polyoxamer powders/pastes

• ENT

• Bio-film destruction in chronic sinus injections

ROLE OF CLINICAL PHARMACEUTICS

• Beshay, S., et al. (2015). Efficacy and Clinical Value of Commonly Used Ingredients in Pain Management Compounds: A Literature Review. IJPC, 19(4), 295-300.  

SPECIFIC NICHE MARKETS
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• The need for personalization is 

clear

• Pharmaceutics serves as a toolbox 

for optimizing patient outcomes

• Considering individual variation 

paves the way for the future

CONCLUDING REMARKS
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The CUSTOM in compounding will again be

CUSTOMization
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