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Introduction
Pharmaceutical compounding

According to the Food and Drug Administration (FDA), 
Pharmaceutical Compounding is defined as “a practice in which 
a licensed pharmacist, a licensed physician, or, in the case of an 
outsourcing facility, a person under the supervision of a licensed 
pharmacist, combines, mixes, or alters ingredients of a drug to create a 
medication tailored to the needs of an individual patient”. According 
to Professional Compounding Centre of America (PCCA): “Pharmacy 
compounding is the art and science of preparing personalized 
medications for patients. Compounded medications are made based on 
a practitioner’s prescription in which individual ingredients are mixed 
together in the exact strength and dosage form required by the patient. 
This method allows the compounding pharmacist to work with the 
patient and the prescriber to customize a medication to meet the patient’s 
specific needs”. In the United States Pharmacopeia Convention 795 
[Pharmacy Compounding. (The United States Pharmacopeia 33 and 
National Formulary 28. Rockville, MD: United States Pharmacopeia 
Convention, Inc; 2010) the pharmaceutical compounding is defined 
as “the preparation, mixing, assembling, packaging, and labeling of a 
drug or device in accordance with a licensed practitioner’s prescription, 
medication order, or initiative based on the practitioner/patient/
pharmacist/ compounder relationship in the course of professional 
practice”. 

 Frequently, a community or a hospital pharmacist welcomes 
patients that cannot be able to accept an approved medication, 
prescribed by the physician. For example, patients suffering from 
allergic symptoms due to a certain excipient, elderly patients or child 
that can’t swallow pills and need medicines in a liquid form that are 
not available in market, classified as patients that should be treated by 
personalized medicines. A compounding pharmacist with a physician’s 
consent can prepare a unique drug dosage form, or a pharmaceutical 
vehicle, for a particular patient in order to minimize the undesirable 
effects of the medication, to adjust the therapeutic strength and or to 

alter the route of administration etc. 

The legislation of compounded medications

As mentioned above, compounded dosage forms of drugs are not 
approved by regulatory agencies, which can not verify the efficacy, the 
effectiveness and safety of compounded medicines. There are several 
publications in the literature regarding the potential risks of Pharmacy 
Compounding and compounded medicines are characterized as high-
risk level products for patient safety, especially for compounded sterile 
preparations [1-3]. Mullarkey (2009) described in her publication 
several issues surrounding pharmacy compounding, such as activities 
of compounding pharmacists, quality of compounded sterile 
preparations especially compounding errors (including purposeful 
potency alterations, unreported contamination etc.) and therapy issues 
[1]. There are several risks and liabilities of prescribing compounded 
medications (i.e. physician liability risk from prescribing compounding 
facility products, therapy management issues etc.) [3]. The FDA has 
begun to exert its considerable regulatory power by developing new 
guidelines and laws in the area of pharmaceutical compounding. 
Williams (2010) reported that pharmacists and compounders have 
objected to a variety of the agency’s policies, resulting in acrimony, 
disputes, litigation, and a good deal of uncertainty regarding the rules 
of participation and tried to explain the nature of the controversy from 
the perspective of the litigation and discusses possible solutions to 
a confusing and an uncertain present [4]. Compliance Policy Guide 
(CPG), the stated intention was to provide guidance to pharmacists 
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as to how it intended to distinguish unlicensed manufacturing from 
compounding. The Compliance Policy Guide Pharmacy Compounding 
is obsolete and withdrawn in the 4th of December 2013. For the above 
reasons, Drug Quality and Security Act (DQSA) was created and is a 
legislation (new law created in 2013) that contains important provisions 
relating to the oversight of compounding of human drugs. 

Pharmaceutical compounding and patient-centered 
healthcare

Pharmaceutical compounding is synonymous to patient centered 
services with an added value for the consumers. According to 
McPherson et al. (2013) compounded medicines enhance pharmacist 
contribution to developing and implementing patient therapeutic plans 
and provide customized medications of high pharmaceutical quality 
[5]. For the regulatory point of view there is a debate in the literature 
concerning the pharmaceutical compounding and manufacturing 
[6,7]. The application and implementation with Quality by Design 
concepts to the preparation/ manufacturing process for a compounded 
medication can help in understanding the potential pitfalls; ameliorate 
the quality of the final compounded products and the means to mitigate 
their impact [8].

The leader role of pharmacist

Additionally, the role of pharmacist is central in the Health 
Systems. Drug-related problems and adverse drug reactions are usually 
identified and reported by community pharmacies [9]. For example, the 
identification, resolution, and documentation of drug related problems 
are central to community pharmacy practice in Sweden and a national 
drug related database, patient medication profiles, and a new national 
register of medicines dispensed to patients provide opportunities for 
growth in pharmaceutical care practice and research in this country 
[10]. This task is also included to the pharmaceutical care that is provided 
from community pharmacies in many countries i.e. UK, Canada and 
USA [11-13]. On the other hand, according to Christensen and Farris; 
2006 in the UK, “Dispensing of prescriptions is the primary duty of 
community pharmacies and remains their core activity. Pharmacists 
dispense medicines at the order of a prescriber, typically a physician but 
possibly a physician assistant, nurse practitioner, optometrist, or dentist, 
as well. While community pharmacies are the main source for filling 
prescriptions for most patients, other sources include hospitals, health 
maintenance organizations, community clinics, and Internet mail-
order pharmacies.” There is a strong interplay between pharmaceutical 
compounding and pharmaceutical care. Yancey et al., 2008 described a 
closer relationship of a pharmacist with patients receiving compounded 
preparations than with patients receiving only manufactured products 
because higher compounded prescription volume was associated with 
a higher level of pharmaceutical care services for consumers receiving 
compounded medications [14]. 

Compounding pharmacists usually work as traditional pharmacists, 
with an emphasis on customizing medication according to patient’s or 
physician’s needs, therefore, they must hold a Pharmacy Degree and 
be licensed in their country of practice. Apart from their regular duties 
that include filling prescriptions, consulting with patients, overseeing 
pharmacy technicians, etc., compounding pharmacists have the added 
task of ensuring availability of the laboratory equipments, raw materials, 
medications, ingredients and supplies needed for compounding 
but also have the special skills needed to produce medications that 
are not commercially available. Pharmacists around the world have 
completed a compounding course as part of their core curriculum 
in their university program and have at least a basic knowledge of 

compounding pharmaceuticals upon graduation and therefore are not 
required to have any more licensing or certification than traditional 
pharmacists although, several organizations have proposed different 
level certification for compounders e.g., pharmacists would pass 
different theory and skills exams to compound topical versus oral 
versus sterile preparations [15]. However, at this moment, pharmacists 
that wish to work specifically in compounding are not obliged, but 
can choose, to receive more extensive training and accreditation. This 
additional and specialized training in compounding is usually offered 
by several professional organizations and provide training on how 
to compound tablets, capsules, oral suspensions, solutions, topical 
creams, gels, suppositories, sterile preparations, etc. following the 
appropriate guidelines.

Specialized compounding

The role of traditional compounding has declined due to the 
availability of mass-manufactured medicines but over the past years 
specialized compounding is increasingly offered from pharmacies 
[16]. This “rebirth” of compounding to each specialized form (i.e., a 
medicine designed especially for an individual patient) added value 
to the pharmacist’s scientific identification. The additional interaction 
with medical practitioners and patients compared with routine 
dispensing as well as the involvement in the production of customized 
medications transforms the pharmacist from a supplier of medicines to 
an appreciated researcher in the scientific community [17]. Pharmacists 
have the deep knowledge of medicinal compatibilities needed to 
combine one or more chemicals into a new preparation or process the 
existing dosage form into one that is better suited to the patient’s needs. 
On the other hand, medical health care providers should be aware on 
the evolution in the prescriptions practice taking into account the 
revolution in material science. It is the responsibility of pharmacists 
to be updated in the technological advances and by working closely 
with prescribers, to inform them of the new technological aspects and 
to choose together the best therapy options for patients. This project 
can positively affect social health and consequently health systems 
will recognize the importance of compounding and provide for its 
continued practice. 

The comparison of compounding and non-compounding 
pharmacists’ perceptions of the economic value of compounded 
preparations relative to commercial products are described in the 
recent study of Lobb et his collogues (2015) [18]. This research 
aimed to understand in deep the perception of pharmacists of areas 
for potential direct and indirect economic cost savings as a result of 
pharmaceutical compounding. On the other hand, the compounding 
and non-compounding pharmacists’ ratings were significantly different. 
Compounding pharmacists more strongly believed that compounded 
medicines offered benefit in the human’s well-being and the patient 
centered healthcare system [18]. Moreover, the economic value and 
the added-value of compounding and commercial pharmaceuticals 
cost savings associated strongly with compounded medications [18]. 
Pharmaceutical compounding also plays a key role in pharmacist-
patient communication and affecting their professional status [16,19]. 
The reprofessionalisation strategy of the pharmacists in the competitive 
area of our society could also be based on pharmaceutical compounding 
and on the development of strong relationships with patients [16]. 
Pharmacists belong to the core of the healthcare environment as they 
are the most easily accessible health professionals. The community 
pharmacy and the pharmaceutical compounding are the leading areas 
for the symbolic transformation of the drug into medicine, which is 
strongly related to the transformation of excipients to biofunctional 
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biomaterials, to the development of personalized medicines and to 
patient –centered healthcare systems [16].

Giam et al. [17] in their investigations reported very serious findings 
that 1. Pharmacists providing specialized compounding reported that 
compared with their prior routine practice, they used a greater variety 
of ingredients and dosage forms for more clinical conditions, used 
different equipment and processes, and had upgraded facilities for 
handling compounded products 2. Consumers and medical doctor 
interactions were more involved and in the case of physicians, more 
collaborative compared with routine dispensing (in other words 
greater collaboration and interaction with prescribers and patients) 
and 3. The pharmacists feeling more empowered in their roles, with 
improved professional satisfaction. An evaluation of the integration 
of standards and guidelines in community pharmacy practices are 
also appeared in the literature [20]. A lack of integration of practice 
standards indicated a need to review the standards for relevance and 
the majority of pharmacists believe that there is a need to re-evaluate 
flowchart models (workflow redesign) and procedures based on new 
roles, guidelines and responsibilities [20,21].

Compounding errors

Reclaiming pharmaceutical compounding as a specialization is 
surely an attempt of pharmacists to regain control of this core function 
but there are calls for regulatory and practice standard changes. Recent 
concerns about appropriate and safe compounding practices, both 
in community pharmacies but in hospital pharmacies as well, have 
been addressed [22]. According to the research in [2] “while drugs 
manufactured and tested in accordance with GMP regulations cannot 
be guaranteed to always be free of quality problems, the probability that 
FDA-approved drugs will consistently meet required quality standards is 
higher than it is for compounded drugs”. In the unfortunate event when 
a preparation error occurs in pharmacy compounding, only a limited 
number of patients will be affected. As mentioned previously [23], in 
most cases the threats to patient safety that compounded medications 
pose are mainly due to: 1. quality (e.g., product identification, purity, 
stability, compatibility), 2. the environment (e.g., using a segregated 
compounding area with specialized airflow capabilities, reducing 
particulate matter, practicing proper hygiene, properly cleaning of 
equipment and work areas), 3. personnel activities (e.g., human error, 
familiarity with protocols, following expiration dates), and 4. the 
control process (e.g., process monitoring, control test post preparation). 
As pharmaceutical companies comply with GMP regulations to reduce 
the level of risk inherent in the large-scale production of drugs, so 
pharmacies that perform compounding in the small-scale preparation 
of medicinal products should comply with GLP regulations governing 
every aspect of drug preparation and testing. Compounding pharmacies 
should implement and maintain the protocols stated in the United 
States Pharmacopoeia under the chapters <795> Pharmaceutical 
compounding, for non-sterile preparations and <797> Pharmaceutical 
compounding, for sterile preparations, to achieve consistent high 
quality and minimize errors. It is the compounding pharmacists’ 
obligation to ensure adherence to these standards for compounding 
that will finally lead to the desirable medical care.

Conclusion
Pharmaceutical Compounding is the practice and the science 

of preparing personalized medications for patients. Compounded 
medicines enhance pharmacist contribution to developing and 
implementing patient therapeutic plans and provide customized 
medications of high pharmaceutical quality. The aim of this article 

was to present the leader role of pharmacist for the patient-centered 
healthcare system based on compounded medicines. Pharmacists 
should have a deep knowledge of specialized compounding, new 
protocols and regulatory updates in order to bridge the gap between the 
needs of the patients and the legislation of compounded medications.      
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