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Welcome Address

Dear Colleagues,

It is our great pleasure to welcome you to the second conference of Faculty of Pharmacy in AlZaytoonah Private University of Jordan under the patronage of His Excellency Minister of
Higher Education and Scientific Research.

The major themes of this conference will be Toward New Advances in Pharmaceutical and
Clinical Sciences Research
Our Faculty of Pharmacy, through this conference, will activate the transfer of knowledge and
experiences between various pharmaceutical institutions. As you all know, the pharmaceutical
field is continuously changing and new advances are coming every day. On the other hand,
excellence in education is based on development of research. Therefore, efforts should be
combined to improve the research in various pharmaceutical fields. Hopefully this conference
will aid in the transfer of knowledge between various fields in order to transfer it for future
pharmacists. Hopefully this conference will make an important addition to enrich the knowledge
of all participants.
I would like to thank all those who contributed to this conference from various institutions
including Universities, JFDA, research centers, ministry of health, hospitals, and pharmaceutical
industry.
Finally, I would like to welcome all our guests especially our guests from United States, United
Kingdom, Iraq, Syria and Palestine.

Prof. Ghassan Abu Sheikha,
Dean & Chairman of Conference.
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Pharmacy: A Profession That Serves the Community
Johnnie L. Early, II, PhD, RPh, Dean and Professor, The University of Toledo

Globally, the practice of pharmacy has evolved to meet the needs of patients. In every country,
pharmacists are highly visible and easy to approach and engage.

In fact in most countries the

pharmacists is several times more accessible than the medical doctor. Millions of patients visit a
pharmacy weekly, with some with chronic conditions making a high number of visits. Some studies
show that patients prefer the community pharmacy as the preferred site for their medicinal needs. The
pharmacy practice act in most states in America allows pharmacists to provide immunizations.
Student pharmacists often acquire this skill and gain certification while in school. The evolution in
pharmacy practice will be impacted by the Affordable Care Act in America.

A key aspect of

pharmacy practice related to the act is that of medication therapy management.

This skill of

pharmacists has been proven time and time again, and the return on investment is clear. Pharmacy
should also work more closely with the public health organization serving the community.

A

traditional role of pharmacists is that of aiding self-care. All pharmacists can learn from and through
the experiences of international colleagues. To that end, schools of pharmacy should consider active
exchange programs that allow for student pharmacists and faculty to experience pharmacy in diverse
practice settings and international locations.
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Practice-Based Research: Measuring Costs and Outcomes Resulting from Pharmacist Provided
Interventions.

Sharrel Pinto, University of Toledo,USA

Purpose: To describe the role of practice-based research in improving outcomes and saving costs.
Methods: The U.S. health care system is in a state of constant flux. Research and researchers have to adapt
to this change. Practice-based research aims at measuring outcomes resulting from the practice of
pharmacy. It allows for a data-driven approach to continuous quality improvement and implementation of
best practices. The Pharmaceutical Care and Outcomes Research (PCOR) lab works with pharmacists
across the country through the implementation of practice-based research strategies and measures the
comparative-effectiveness of current interventions.
Results: Three multi-centered landmark studies conducted over the past seven years will be presented.
Researchers worked together with community pharmacists to help design, implement, and evaluate
pharmacist-provided employer-sponsored Medication Therapy Management (MTM) programs. Findings
from these studies indicate pharmacists-interventions significantly impact economic, clinical, and
humanistic outcomes. From a patient perspective: patients were able to meet their clinical goals or were
making progress toward attaining goals, their knowledge regarding their disease improved and so did their
quality-of-life scores. From a payer perspective: employees took lesser sick-days when they participated in
the program, kept their routine annual or bi-annual visits to their general or specialty physician while in the
program, had fewer ER visits and hospitalizations. Each of the programs was able to generate a significant
return on investment (ROI) for the program sponsor. From a provider perspective: Patients were highly
satisfied with the services received by their pharmacist and the program saw high retention rates when
compared to other similar programs. A decision-model used to measure actual cost saving generated from
these pharmacist-provided interventions indicated a positive ‘time spent’ to ‘costs-saved’ ratio.
Conclusions: Practice-based research is imperative to advance patient care, document and improve best
practices, and save costs for patients, providers and the health care system.
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A Closer look on NSAIDs use in the Jordanian population; prescription patterns,
appropriateness of indications and opportunities for medication reconciliation.

Ala Issaa*, Rana Abu Farhaa, Eman Elayeha and Yasser Bustanjia
a. Department of Biopharmaceutics and Clinical Pharmacy, Faculty of Pharmacy, University of
Jordan Amman, Jordan 11942.
Purpose. Non-steroidal anti-inflammatory drugs (NSAIDs) are among the most commonly used
medications worldwide. However, recent literature strongly points to gastrointestinal (GI) and
cardiovascular (CV) risks associated with NSAIDs use. The current study was carried out in Jordan
University Hospital. The main objective was to evaluate the current prescription patterns and
appropriateness of NSAID therapies to establish strategies for medication reconciliation in the
Jordanian healthcare system and similar systems in the region.
Methods. This is a prospective cross-sectional qualitative study that encompassed two populations;
patients and physicians. The NSAID use was evaluated in patients with and without established CVD
and various GI risk stratifications. A total of 400 patients and 30 physicians were recruited into the
study. Patients were selected and followed over a period of 10 months. Structured questionnaire was
validated and handed to physicians to determine strengths and weaknesses in the current system.
NSAID-related drug interactions were evaluated in 200 of the patients.
Results. 65% of the patients without CVD were at moderate GI risk and 12% were at high risk. 69%
of patients with CVD were at high GI risk and 28% were at moderate risk. In 64% of the patients
without CVD, NSAIDs therapy did not meet recommendations of current guidelines. There was no
drug therapy monitoring or patient counseling by a proficient clinical pharmacist. That led to virtually
no identification of potential drug interactions or optimization of medication therapy.
Conclusions. The study unravels a great opportunity to improve the clinical outcomes in patients on
NSAIDs therapy. Updating physicians on practice guidelines, inclusion of a clinical pharmacist in
making therapy decisions and modifying hospital formularies are the most urgent recommendations to
improve healthcare systems in the region.
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Identification of Drug-Related Problems: A Prospective Study in Two General Hospitals
Maher R. Khdour1, Anan S. Jarab2, Heba O. Adas3, Ekhlas Z. Samaro4, Tareq L. Mukattash5 and
Hussein O. Hallak1
1

Faculty of Pharmacy, Al-Quds University, Abu-Dies, Jerusalem, P.O. Box 20002, Palestine; 2Faculty
of Pharmacy, Al-Zaytoonah University of Jordan, Amman, Jordan; 3Department of Pharmacy,
Tulkarm (Thabet-Thabet) Hospital, Tulkarm-Palestine; 4Department of Pharmacy, Alwatani Hospital,
Nablus-Palestine; 5Department of Clinical Pharmacy, Faculty of Pharmacy, Jordan University of
Science and Technology, Irbid 22110, Jordan.

Drug-related problems (DRPs) can reduce the potential clinical benefits of treatment with medicines
and waste valuable resources. No previous studies were published to examine the nature and frequency
of drug related problems among hospitalized patients in Palestinian hospitals. Methodology:
Prospective observational study was conducted to report and record the natural and frequency of drug
related problems in two general hospitals. Results: The study included 212 patients, 54.4 % female,
with a mean age 62.2 (±10.6 SD). 88% of the patients were reported with one or more DRPs, with an
average of 1.9 DRPs per patient were found. The most prevalent DRP was incorrect dosing regimen
which was represented by (22.2%), followed by drug-drug interaction (19.4%), drugs need laboratory
tests (15.2%). Ceftriaxone, warfarin, enoxapirin and dogixin were the drugs causing most frequent
DRPs. The drug groups causing most DRPs were anti-infective agents, antithrombotic agents and nonsteroidal anti-inflammatory agents. Once discovered, the majority of DRPs (71.6%) were accepted by
the physicians and solved immediately, while 11.5 % of pharmacist advice was not approved. Multiple
regression analysis indicated that the number of medications (RR 1.99; 95% CI 1.31-3.76) and the
number of medical conditions (RR 1.81; 95% CI 1.11-3.13) independently predicted the number of
DRPs. Conclusion: DRPs in general hospitals are frequent, serious and predictable. Most of the
problems identified as DRPs by the pharmacists were accepted by the physicians and solved.
Pharmacists in the hospital setting are well suited to identify and resolve DRPs.
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Treatment Related Problems for Outpatients with Chronic Diseases in Jordan
Basheti I1, Qunaibi E1, Bulatova N2, Samara S3, AbuRuz S2
Department of Clinical Pharmacy, Faculty of Pharmacy, Applied Sciences University1, Department
of Biopharmaceutics & Clinical Pharmacy, Faculty of Pharmacy, The University of Jordan 2, Al
Isra University, Jordan
Purpose: The aim of this study is to evaluate the prevalence and types of treatment related problems
(TRPs) for outpatients with chronic disease and hence the value of promoting the Home Medication
Review (HMR) service by pharmacists in the country.
Methods: 167 patients with chronic conditions (mean age 58.9 ± 13.54, 53% males) were recruited.
Data collected by the graduate pharmacists to conduct a HMR included patient’s demographics,
income, laboratory data, medical history, medication record, and adherence. A HMR was conducted
for each patient by the researchers (experienced clinical pharmacists) to identify the patients’ TRPs
based on published literature. A focus group interview was conducted to elicit information regarding
the feasibility of the MMR process and acceptability of the patient to the service.
Results: The mean number of disease conditions per patient was 4.1±1.7, and the mean number of
medications taken by each patient was 8.1±2.7. HMR results showed a mean number of TRPs per
patient of 7.4±2.8. TRPs prevalence: 34.7% of patients were found to have unnecessary drug therapy;
68.3% had untreated conditions, and 74.9% had ineffective/incomplete drug therapy; 50.3% had
inappropriate dosage regimen; 10.2% were found to have actual adverse drug effects. A significant
correlation between the number of TRPs and the number of disease states the patient had (r= 0.311, p=
0.003; Pearson correlation) and the number of drugs the patient was taking (r= 0.443, p<0.001) was
found. Patients accepted the HMR service well including the home visiting part.
Conclusion: TRPs in Jordanian outpatients with chronic diseases visiting community pharmacies are
of concern and signifies the integral role of pharmacists to conduct HMR to identify and resolve these
TRPs.
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New advances in contraceptive methods

Prof. Dr. Sayed Mohamed Ahmed
Head of the Department of Industrial Pharmacy, Assiut University, Egypt.

During this lecture I will shed some light on family planning methods and dosage forms in order to
improve the attendance knowledge on scientific basis. First, the benefits of family planning for
women, men, children, nation and the world were declared. This will be followed by a complete survey
about the methods of contraception in use nowadays viz: natural methods, barriers, spermicides, pills,
IUD, vaginal rings, injectables, sterilization (female or male) and implants. The effectiveness, mode of
action, drug interaction and duration concerning each method are going to be pointed out. The second
part will be concerned with future methods that are in different stages of research, development and
registration. This stems on the fact that the development of new and improved methods of
contraception for both women and men is a key component of the strategy to improve the quality of
family planning programs. Of the new methods that will be presented are: Immunocontraceptive and
hormonal methods for female and male, improved IUD's and new pills.
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Assessing Risks and Benefits of Antipsychotic Combination in Patients with Schizophrenia

Waleed M. Sweileh, Jihad Bani Odeh, and Ansam F. Sawalha
College of Medicine and Allied Health Sciences, An-Njah National University, Nablus, Palestine

Background: Antipsychotic drug combination, the practice of using more than one antipsychotic drug
to manage psychotic disorders is a common practice. However, evidence supporting this practice is
lacking.
Objectives: To assess clinical and economic benefits and risks of antipsychotic combination versus
monotherapy in schizophrenia treatment.
Methods: A cross sectional study at governmental psychiatric health centers in north West-Bank was
carried out using patients' medical files and PANSS to assess severity of schizophrenia symptoms.
Chloropromazine equivalent dose (CPZeq) for each antipsychotic drug was calculated based on
reported values in literature. SPSS was used for analysis of data.
Results: A total of 122 patients were included. Mean age of the patients was 41.5 ± 10.3 years and
mean duration of illness was 16.5 ± 8.9. As a class, first generation antipsychotic (FGA) were used in
92 clients (75.2%) while second generation antipsychotics (SGA) antipsychotics were used in 17
(13.9%) clients. The remaining (13; 10.7%) were receiving both. The prevalence of antipsychotic
combination (Polypharmacy) was 54.9% (n = 67). Forty nine clients (40.2%) were using optimum dose
(300 – 600 mg CPZeq) while the remaining were using sub or supra therapeutic doses. Patients on
antipsychotic combination had significantly higher CPZeq than those on monotherapy (614± 126
versus 322 ± 176 CPZeq; p < 0.001). There was no significant difference in severity of positive,
negative and psychopathology schizophrenia symptoms among patients on monotherapy versus those
on antipsychotic combination (P = 0.4). Furthermore, the prevalence of metabolic syndrome among
patients on antipsychotic Monotherapy was similar to that for patients on antipsychotic combination
(34.4% versus 36%; p = 0.67). However, the annual antipsychotic medication cost per patient was
significantly higher among patients using antipsychotic combination (246 USD for monotherapy
versus 473 USD, p < 0.01). Elder age (P = 0.021), number of psychiatric hospitalization (P = 0.03) and
duration of the psychiatric illness (P< 0.01) were significant patient variables that can predict the use
of antipsychotic combination. On the other hand, the use of anti-parkinsonian agents and depot
antipsychotic medications were significant medication-related variables that can predict the use of
antipsychotic combination.
Discussions and Conclusions: The data indicate that there is no added value of antipsychotic
combination versus monotherapy. Actually, an economic loss is associated antipsychotic combination.
Schizophrenia treatment guidelines which promote antipsychotic monotherapy should be followed.
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FACTORS THAT CONTRIBUTE TO CLOPIDOGREL RESISTANCE IN
CARDIOVASCULAR DISEASED PATIENTS: ENVIRONMENTAL AND GENETIC
APPROACH.

Mohammad B. Nusair

Study Objective: Our study aimed to investigate the prevalence of clopidogrel resistance in Jordan
and investigate if there is a correlation between clopidogrel resistance and clinical variants. In addition
we aimed to investigate the correlation between clopidogrel response and genetic polymorphism of
CYP2C19 and Paroxonase-1.
Design: Retrospective cross – sectional correlation study. Patients: 240 patients with coronary artery
diseases who are taking the maintenance dose (75mg) of clopidogrel. Setting: Cardiology clinics at
Jordan University Hospital and King Abdullah University Hospital. Methodology: Patients who are
taking clopidogrel were tested for their platelet aggregation using the Multiplate analyzer. Genetic
analysis to detect two single nucleotide polymorphisms (SNPs) 2C19 gene "rs4244285" and
Paraoxonase-1gene "rs662" by using the polymerase chain reaction-based restriction fragment length
polymorphism assay (PCR-RFLP). Patient history of illness, medication and compliance was collected.
Results: of the patients included in the study, 76 patients (31.7%) were resistant to clopidogrel , the
study indicates that females, elevated body mass index and concomitant use of calcium channel
blockers are significantly related to low response to clopidogrel therapy (P-value <0.05). For 2C19
both heterozygous (*wt/*2) and homozygous (*2/*2) higher ADP-induced platelet aggregation were
found compared to wild homozygous (*wt/*wt) with a P-value <0.001 indicating a strong correlation
between 2C19*2 polymorphism and clopidogrel resistance. No correlation was found between
paraoxonase-1 Q192R polymorphism and clopidogrel resistance.
Conclusion: Female gender, high body mass index and concomitant use of calcium channel blockers
increase the risk of clopidogrel resistance. Patients carrying at least one CYP2C19*2 are more prone to
high-on clopidogrel platelet reactivity and resistance to therapy. PON-1 has no effect on variation to
clopidogrel response.
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Saliva versus Plasma Pharmacokinetics, Theory and Application of a Salivary Excretion
Classification System

Nasir Idkaidek* and Tawfiq Arafat
University of Petra, College of Pharmacy and Jordan Center for Pharmaceutical Research, Amman,
Jordan.

Aims: to study pharmacokinetics of randomly selected drugs in plasma and saliva samples in
healthy human volunteers, and to introduce a salivary excretion classification system.
Methods: Saliva and plasma samples were collected for 3-5 half life values of sitagliptin,
cinacalcet, metformin, montelukast, tolterodine, hydrochlorothiazide
(HCT), lornoxicam,
azithromycin, diacerhein, rosuvastatin, cloxacillin, losartan and tamsulosin after oral dosing. Saliva
and plasma pharmacokinetic parameters were calculated by non compartmental analysis using Kinetica
program. Effective intestinal permeability (Peff) values were estimated by Nelder-Mead algorithm of
the Parameter Estimation module using SimCYP program. Peff values were optimized to predict the
actual average plasma profile of each drug. All other physicochemical factors were kept constant
during the minimization processes.
Results: sitagliptin, cinacalcet, metformin, tolterodine, HCT, azithromycin, rosuvastatin and
cloxacillin had salivary excretion with correlation coefficients of 0.59 - 0.99 between saliva and
plasma concentrations. On the other hand, montelukast, lornoxicam, diacerhein, losartan and
tamsulosin showed no salivary excretion. Estimated P eff ranged 0.16 – 44.16 X10-4 cm/sec, while
reported fraction unbound to plasma proteins (fu) ranged 0.01 -0.99 for the drugs under investigation.
Saliva/plasma concentrations ratios ranged 0.11 – 13.4, in agreement with drug protein binding and
permeability. A Salivary Excretion Classification System (SECS) was suggested based on drug high
(H)/low (L) permeability and high (H)/low (L) fraction unbound to plasma proteins, which classifies
drugs into 4 classes. Drugs that fall into class I (H/H), II (L/H) or III (H/L) are subjected to salivary
excretion, while those falling into class IV (L/L) are not. Additional data from literature was also
analyzed and all results were in agreement with the suggested SECS. Moreover, a polynomial
relationship with correlation coefficient of 0.99 is obtained between S* and C*, where S* and C* are
saliva and concentration dimensionless numbers respectively.
Conclusions: The proposed Salivary Excretion Classification System (SECS) can be used as a guide
for drug salivary excretion. Future work is planed to test these initial findings, and demonstrate SECS
robustness across a range of carefully selected (based on physico-chemical properties) drugs that fall
into classes I, II or III.
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EVALUATION OF INTERMITTENT FASTING EFFECT ON OXIDATIVE STRESS USING
ISOPROSTANE BIOMARKER IN THE URINE OF HUMAN VOLUNTEERS

Rand Nidal Hussein
Supervisor
Dr. Yasser Khalil Bustanji

Ramadan is a holy month for Muslims during which they abstain from eating, drinking and smoking
from dawn to sunset. This makes Ramadan a unique model of intermittent fasting due to the altered
eating and sleeping pattern in humans. The aim of this study was to investigate the effect of Ramadan
fasting on 15-F2t- IsoP a marker of oxidative stress, anthropometric variables and other serum
biochemical variables in healthy subjects.
Fifty healthy volunteers (23 men and 27 women) who fasted during Ramadan participated in the study.
Urine and serum sampling was conducted 1 week before Ramadan, on days 15 of Ramadan and after
one month of Ramadan. The following were measured: (1) in urine, 15-F2t- IsoP and creatinine, (2) in
serum, total cholesterol, triglycerides, high density lipoprotein, low density lipoprotein. While Hgb,
Hct, MCV, MCH, MCHC were measured in blood samples. Urinary 15-F2t- IsoP was analyzed by
commercially available competitive enzyme immunoassay (ELISA) kit.
Urinary 15-F2t- IsoP showed a significant increase (p < 0.05) after Ramadan fasting. Neither body
weight nor BMI were influenced by Ramadan fasting, while fat mass % showed a significant increase
(p < 0.05). High-density lipoprotein cholesterol (HDL- C) was found to be increased significantly
after Ramadan.
15-F2t- IsoP was found to be positively associated with obesity. The significant increase in 15-F2tIsoP after Ramadan was parallel to the increase in fat mass % in order to maintain a stable body
weight.
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How to educate patients about the use of reliable web based information sources
“Patients as Partners”

Lama Ahmad Al- Rashdan
Headmaster of Pharmacy department, Princess Bade’a Hospital for Gynecology

Introduction: Patient care is becoming increasingly complex with an ever expanding range of
medicines and other interventions available to the healthcare team. Pharmacists have particular skills
and expertise about medicines and their use that they bring to the multi-disciplinary team and patient.
Pharmacists have much to offer patients, carers, and the public, but can only fulfill the promise by
working collaboratively alongside other members of the healthcare team.
Background information: The institute of medicines report “Crossing the quality chasm” in
2oo1clearly explains that assuring better patient outcomes is only possible if the health care system
will serve patients’ needs, not professional, economic, or political interests.
Pharmacists can play significant role in serving patient needs by involving patients as co-producers of
quality care. Patients are the largest unused resource in health care and pharmacist will need to develop
new ways of to interact adequately with patients in assuring optimal patients outcomes.
Setting: Patients in primary care as partners of pharmacists in accessing personalized health services.
Methods: By reviewing the literature and based on experiences in developing new technology for
sharing information, some recommendation will be presented on how to involve patients as partners.
Results: Pharmacists have developed new ways for communication with patients using various
technologies (e.g ICT), but in most situations limited to a few applications, such as medication refills.
They have shown to be responsive to all time for providing access to health care. They are able to
support patients in exercising the degree of control that patients choose over the decisions that affect
them, and provide opportunities to share tailor-made information in order to monitor and adjust the
treatment plan and confirm evidence of treatment success.
Patients have been shown to be partners of pharmacists by indicating incompleteness of medical
records, and by communicating with pharmacists in order to have better clinical outcomes (e.g. blood
pressure control).
Conclusions: Patients can be involved in developing new ways for pharmacists- patients interactions
allowing them to be partners in pharmaceutical care. Pharmacists need to play a leading role in
providing more opportunities for sharing information with patients.
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Assessment of Adherence with Osteoporosis Medication

Ikbal N.Thuhairat, MSc. Clin.Pharm
King Hussein Medical Center. Amman, Jordan.

Objectives: To measure the rate of compliance with drugs prescribed for osteoporosis in Royal
Rehabilitation Center / King Hussein Medical Center and to determine the association
of demographic factors with compliance rates in this population.
Methods: Descriptive correlational study conducted at King Hussein Medical Center during the period
from March to Septemper-2012. Total of (130) patients treated for osteoporosis were included in the
study. Inclusion criteria includes patients with diagnosis of osteoporosis since at least six months, aged
45years or older, who received their medical care in Royal Rehabilitation Center, and were attended to
the out-patient pharmacy for refilling a prescription for any osteoporosis medication. Exclusion criteria
include patients with impaired cognitive ability.
The patients were followed monthly for the date of refilling the osteoporosis medication prescription
and this were documented in the prescription refill record. Adherence was measured using the
prescription refill record by analyzing the quantity dispensed and days’ supply for each prescription
that was filled by each patient .From this calculate the number and percent of days covered by
osteoporosis therapy for each patient throughout the six months following the index prescription. An
interview were carried out with the patients based on questionnaire that include the following items:
education level, receipt of drug counseling from a pharmacist, and medication knowledge (name,
purpose, dosage).The data were analyzed using SPSS version 12.
Results: The average age of the patients were 55.6 ±8.70 years and the majority were female (87%).In
the 6 months following the index prescription, the average patients had osteoporosis medication
available for only 90 days of the 6 months (50%) of days. Only 23% of patients treated with
medications achieved good compliance that is described as 80% or greater. The adherence was highest
with the two bisphosphonates: alendronate and risedronate (58.7%) and (56.3%), respectively.
Compliance rates were lower in patient aged 65 years and above (15%), and patients taking >4
medications (13%). There were positive correlation between knowledge of drug purpose and
compliance rate (80%) r =.372 p≤0.05. patients who received medication counseling from the
pharmacist showed high compliance rates (77.4%).
Conclusion: Results indicate that osteoporosis medication adherence is poor among patients; more
intervention should be carried to enhance compliance.
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Awareness of the population about the clinical studies in Jordan and its regulations
Saleem Al-Mahrouq, M.Sc. Clinical Pharmacy, JFDA
Purpose: To introduce the clinical studies in Jordan and its regulations
Conclusions: The conduct of the clinical studies according to the laws and regulation are the goals for
the Jordan food and drug administration
Summary:
Clinical Studies Department has been established in the year 2004 to efficiently manage & facilitate all
studies needed for granting marketing authorization for both Generics & NCE.
Regarding clinical studies JFDA/CSD is considered a leader at both regional & international levels
since it implements all needed elements that ensure the safety and good health of the participating
volunteers in any clinical study (therapeutic or non-therapeutic/ Bioequivalence)
Points of Strength:
1.Law No. (2), For the Year 2011,Law of Clinical Studies (amending Law No. 67 for the
year 2001) which embraces “The Declaration of Helsinki” & ICH-GCP.
2.Institutional Review Board Committee IRB
3.Clinical Studies Committee
4.Licensing hospitals, laboratories & CROs
5.Advanced volunteers Data Base.
6.Conducting regular inspections to ensure adherence to ICH/GCP rules & maintaining a
close relationship with the CROs/sites.
7. Signed consent form.
8. Obtaining quality data from studies.
9. Adhering to inclusion-exclusion criteria.
10. Insurance contract within the Kingdom.
11. Promoting educational workshops and lectures for healthcare professionals.
Recommendations:
To enhance trust in the clinical trials by:
Ensuring the validity and integrity of scientific research
Enhancing the educational training of clinical scientists and research staff to ensure the highest
standards of research conduct.
Promoting accountability and responsibility among all those involved in clinical research
Enhancing the professional and public understanding of clinical research oversight
Enhancing the efficiency and cost-effectiveness of the clinical research oversight system
Conducting regular workshops to all healthcare providers regarding ICH-GCP , local law and
regulations.
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Pharmacokinetics of spironolactone in children

Al Bawab, A.Q1; McElnay, J2; Hawwa, A2
1

Al Zaytoonah University of Jordan
2

Queen's University Belfast

Introduction: Spironolactone, a potassium sparing diuretic, that is extensively used in hospitalised
infants and children for the treatment of a wide range of conditions such as heart failure and
hypertention. Since it is often used in an unlicensed fashion, its general use is not evidence-based, and
in some cases, may cause serious dose-related side effects like hyperkalaemia. The study of
spironolactone pharmacokinetics in children is crucial to better dosage adjustment, and hence, better
clinical outcome. Methods: An HPLC-UV method was developed, validated and applied successfully
to quantify spironolactone from small volume plasma samples obtained from paediatric patients (82
samples from 53 patients). These data were utilised to develop a basic population pharmacokinetic
model. Results: the following estimated pharmacokinetics parameters were resulted from the basic
model: clearance =2.4L/hr/kg, volume of distribution =29.78 L/kg and half-life = 8.6 hr. Conclusion:
the resultant pharmacokinetics values differ significantly from published adult values. This may be due
to the differences of the physiology (mainly ontogeny of liver function) between children and adults.
Further refinement of the base model developed, to include covariates (like age, weight and serum
potassium), will be required before utilising the model in evidence-based dosage regimen construction.
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FORMULATION OF SUSTAINED RELEASE ITOPRIDE HYDROCHLORIDE MATRIX
TABLETS USING DIRECT COMPRESSION TECHNIQUE

Aly A. AbdelRhman, Sayed I. Abdel-Rahman, Jelan A. Abdel-Aleem, Hassan A.Tamam
Department of Industrial pharmacy, Faculty of Pharmacy, Assiut University, Assiut, Egypt.

Objectives: Itopride is a highly water soluble, newly developed prokinetic agent, which enhances
gastric motility through both antidopaminergic and anti-acetylcholinesterasic actions. It is used in
gastro esophageal reflux disease (GERD). The aim of the present investigation was undertaken with
the objective of formulating sustained release matrix tablet of Itopride hydrochloride for oral drug
delivery to prolong the release over 12 hours. Oral route gets the highest priority for the delivery of the
drug as well as better patient compliance. Methods: Different cellulosic and methacrylic polymers
were used in different proportions either alone or in combinations to control the release of the drug.
Compatibility study for the drug with the excipient was carried using differential scanning calorimetry
(DSC) and infrared spectroscopy

( IR) .The in-vitro drug release was carried out using the pH-shift

dissolution method, Optimization of the polymer concentration that control the drug release was
carried out. Results and Conclusion: DSC and IR study shows that the drug is compatible with the
chosen excipient. For cellulosic polymers, formulation of hydroxypropyl -methylcellulose in 1:3 (drug:
polymer weight ratio) gave more sustaining as the duration of release was about 12 hours. The
retardation effect of Eudragit RSPM in 1:3 drug-polymer was found to be more than that of the other
methacrylate copolymers with duration of drug release of about 5 hours. The release rate from tablets
prepared using polymer combinations is slower compared to that from matrices containing the single
polymers. Tablets containing drug, hydroxypropyl methylcellulose and Eudragit RSPM in weight ratio
of 1:1:3 gave the slowest drug release rate with duration of about 12 hours. The mechanisms of the
drug release from matrices were investigated via zero, 1st, 2nd and Higuchi’s and it was found that it
follows Higuchi’s diffusion model.
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An Accelerated Stability Study of Fluconazole Orally Dissolving Tablets Prepared by Foam
Granulation Technique.

Anas Bahnassi PhD
Al-ISRA University Amman, Jordan

The demand for orally disintegrating tablets (ODTs) is increasing to provide rapid local buccal effect
as well as faster absorption for systemic effect. Fluconazole (FZ) is a broad spectrum antifungal that is
widely used to treat forms of candidiasis has increased.
Formulation of FZ in the form of ODT has the advantage of producing dual action; locally in the
buccal cavity and systemically with rapid absorption.
For this purpose, four formulations were prepared utilizing the foam granulation technique.
The prepared ODTs were tested for weight uniformity, thickness, tensile strength, friability, and drug
content. In addition, tablet disintegration time, in vitro dissolution, was evaluated. Stability testing for
the prepared tablets under stress and accelerated conditions in two different packs were investigated.
The aim of the study was to monitor any degradation reactions which helped predict the preparation
shelf life under predefined storage conditions.
The prepared ODTs showed acceptable properties and were stable under the study conditions.
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Volume of water taken by patients using tablets or capsules
Bilal F. Saleh1, Qusai N. Al-Shahed, Abed-Naser M. Zaid, Adham S. Abu-Taha, Ansam F. Sawalha,
and Waleed M. Sweileh2.
1
2

Presenting author: Bilal F. Saleh

Corresponding author: Waleed M. Sweileh

Address of all authors: College of Pharmacy, An-Najah national University, Nablus, Palestine

Background and Objective: Amount of water consumed by patients when taking compact and shaped
solid dosage form might affect absorption rate and therefore therapeutic outcome. Therefore, the
objective of this study was to evaluate the amount of water usually taken by adult patients when using
different shapes of tablets and capsules.
Methodology: This is a cross sectional, descriptive and analytical study carried out during the months
of May, June and July of 2011 at a community pharmacy in Palestine. All patients attending the
community pharmacy of the study leader and wanted to take their medicine immediately were offered
a glass of 150 ml water. The volume of water consumed by each patient was measured. Other data like
shape and size of the tablet or capsule were collected from the pharmacists.
Results: a total of 308 adult patients were included in the study. The mean ± SD of water swallowed
by patients was 72.3 ± 27.5 ml (range: 20 – 150 ml). The majority of patients (182, 59.1%) used more
than 60 ml of water to swallow tablets or capsules. There was no statistically significant correlation
between age and amount of water swallowed (P=0.38). One-way ANOVA analysis indicated that there
was a significant difference in the means of water swallowed and shape/size of tablet and capsule taken
by patients (F = 16.7; P <0.01). Largest amount of water was swallowed by patients taking large
oblong tablet (94.1 ± 26.6 ml) while the smallest amount was swallowed when taking small round
tablet (60.2 ± 27.2 ml).
Conclusion: Pharmaceutical manufacturers need to include information about amount of liquid to be
minimally consumed when taking various tablet and capsule sizes to ensure better absorption and
therapeutic outcome.
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Traditional uses and scientific evidence for a selected native medicinal plant from Jordan:
a critical evaluation of Rheum ribes.
Kasabri, Violet; Afifi, Fatma U., Hamdan, Imad; Abu-Dahab, Rana.
Faculty of Pharmacy, University of Jordan, Queen Rania AlAbdullah Street, Amman 11942, Jordan

Purpose: Traditional plant treatments are used globally for the diabetes therapy. Rheum ribes L.
(Polygonaceae) is a traditional diabetes ethnomedicine in Jordan.
Methods: The efficacy and the role of this indigenous plant’s aqueous extracts (AE) on the pancreatic
-cell proliferation and insulin secretion as well as extrapancreatic carbohydrate digestion and
absorption as possible action mechanisms were examined. Oral starch tolerance tests (OSTT) and oral
glucose tolerance tests (OGTT) were determined for the plant AE at concentrations 125, 250 and 500
mg/Kg body weight versus acarbose or metformin and glipizide.
Results: Comparable to GLP-1 (5 nM) pancreatic proliferative capacity, R. ribes concentrations
induced MIN6 monolayers expansion by respective 118-136% (P<0.05-0.001 vs. spontaneous control,
n=4). Like L-alanine (10 mM) insulinotropic efficacy and without exerting cytotoxicity, glucose
stimulated insulin secretion was potentiated by AEs of R. ribes (373-736%, P<0.001 vs. basal controls,
n=4). The potent plants’ insulin secretory bioactivities were abolished in the depleted Ca 2+ conditions
(P<0.001). Unlike guar gum (50 mg/ml) diffusional hindrance in a simple dialysis model, R. ribes did
not effect any inhibition of overnight glucose movement in vitro. Like acarbose performance in
enzymatic starch digestion bioassay, R. ribes exerted significant (P0.05-0.001) dose dependent dual
inhibition of α-amylase and α-glucosidase with an IC50 of 67.2±4.2 mg/ml. Comparable in vivo results
were obtained for R. ribes in starch-fed rats, exhibiting significant acute postprandial
antihyperglycemic efficacy. However, R. ribes extracts did not qualify for improving the glucose
tolerance in fasted rats on glucose loading, dissimilar to glipizide or metformin proven hypoglycaemic
activities.
Conclusion: Taken together, these evaluations have revealed that R. ribes extracts augmented β-cell
expansion, stimulated pancreatic insulin secretion and inhibited carbohydrate digestion. Future
directives may assess the use of R. ribes as a new potential source with functional properties for food
or nutraceutical products or active leads into anti-diabetes pharmacotherapy.
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Precursors of Narcotic Drugs and Psychotropic Substances challenges and future prospective
Heyam Wahbeh Ibrahim
Head of Narcotic Drugs and Psychotropic Substances Control Dep.
Jordan Food and Drug Administration

The control of Narcotics drug and psychotropic substances is not now the only aim for all national and
international authorities that there is another group of chemicals which is called precursors of abused
Drugs ,that are diverted to be used in illicit Drug manufacture which increase addiction problem in all
countries , the control of precursor is now internationally according to the United Nations convention
against illicit traffic in Drug and psychotropic substances of 1988, which include the list of the
precursors (the substances frequently used in the illicit manufacture of Narcotic drugs and
psychotropic substances in two tables table I (ephedrine, pseudo ephedrine ,ergotamine, piperdine,
safrol….) and Table II (acetone, methylethylketon hydrochloric acid…. ). Jordan Food And Drugs
Administration is the national authority in Jordan responsible for regulating enforcing control over
precursors, in cooperation with other national authorities like ministry of health and law enforcement
authorities like Antinarcotics department in public security so that the Jordan narcotic law has been
modified in 2003 by addition an article on precursor control , which should be applied in details by
strengthening the regulations to control list of (Table I ,Table II by licensing the import and export
dealing with those chemicals also using pre-export notifications between countries through electronic
controlling systems ,and submission of the statistical reports to International Narcotics Control Board,
also the inspection on all trading & manufacturing companies that deals with chemical precursors are
very important, all those provisions will result with a good controlling system on precursors which
reflect on the availability of narcotics and psychotropic substances for illicit use .
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Contract Research Organizations (CROs) Conducting Bioequivalence Studies - Quality
Management and Regulatory Compliance

Mohammad K. Mohammad, RP, PhD
Executive Director/ CEO
ACDIMA BioCenter
Amman-Jordan

Contract research organizations (CROs) have become a cornerstone of research enterprise, adhering to
the highest standards of regulatory science and ethics. They share the sponsoring company's ultimate
goal, of getting safe, reliable, and effective products. The complexity of conducting clinical studies has
grown considerably over the past few decades, driving an exponential rate increase in the number of
procedures needed for each clinical trial. This, in combination with increasingly stringent regulatory
realm has moved CROs to begin adopting a complete regulated environment. Therefore, CROs today
are challenged with quality requirements and demand of tremendous controlled processes and robust
infrastructures. The progress of generic industry protrudes the need for specialized CROs qualified to
conduct bioequivalence studies. Accelerated growth of the high technology instrumentation introduced
the legislative authorities to new era of science and regulations. Quality management systems and
regulatory standards have set the scene to generic industry to adopt Quality By Design (QbD) concepts
throughout the drug development track. Being part of the process, CROs are obliged to cope with all
these expectations from the Industry and Regulatory point of views. In the region, several CROs were
developed and well-established to afford specialized service of bioequivalence studies. Providing such
complimentary services to the industry reinforced the strategic partnerships between CROs and the
pharmaceutical manufacturers.
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Development of Novel QSAR Techniques To Enhance
Success Rates of Ligand-Based and Structure-Based CADD
Prof. Dr. Mutasem O. Taha, University of Jordan

We developed several QSAR-based techniques to complement ligand-based pharmacophore modelling
and structure-based Computer-aided drug design and discovery. These can be summarized as follows:
i) Hybridizing pharmacophore and quantitative structure-activity relationship (QSAR) modeling for the
identification of binding site flexibilities and multiple binding modes. (1-7,13-18), ii) Combining
supervised or unsupervised pharmacophore modeling, QSAR analysis and in silico screening for the
discovery of new biologically interesting leads (2,8). iii) Combining docking methodologies and
ligand-based QSAR methodologies as means to achieve the best possible docking/scoring settings for a
particular case (9-12). Furthermore, we developed several novel structural databases that cover natural
compounds, established drugs and agrochemicals for in-silico drug discovery purposes (4-6). This
presentation is intended to summarize the recent advances in computer-aided drug design and
discovery carried out at the Faculty of Pharmacy-University of Jordan.
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Chemical toxicology of endogenously generated reactive oxygen species and their role in cancer
etiology
Amanda C. Bryant-Friedrich, Rehana Zaidi, Buthina Abdallah and Nicholas Amato Departments of
Medicinal and Biological Chemistry and Chemistry, The University of Toledo.

Purpose: Damage to nucleic acids derived from oxidative stress and exposure to ionizing radiation
has been implicated in the etiology of several diseases including cancer. Reactive oxygen species can
damage DNA both at the nucleobase as well as at the sugar-phosphate backbone. Ionizing radiation
can initiate the same type of damage through the indirect effect (hydroxyl radical formation) or deposit
electrons directly into the DNA constituents through the direct effect. The 2-deoxyribose sugar moiety
is oxidized through both hydrogen atom abstraction events or direct electron attachment, leading to the
formation of sugar centered radicals. At sites of radical formation strand cleavage leads to variety of
damage lesions, with their structures being directly related to the position of initial radical formation.
Here we present our investigations into the determination of the structure of damage lesions resulting
from the C3'-thymidinyl radical and the impact of cellular environment on their formation.
Methods: Modified nucleosides have been synthesized and incorporated into DNA oligomers using
automated nucleic acid synthesis techniques based on the phosphoramidite and H-phosphonate
methods. These substrates are photochemically activated to deliver the desired radical species at a
predetermined location. Decomposition products are then separated and identified using a variety of
chromatographic (HPLC) and mass spectrometry techniques (ESI- MS and MALDI-ToF MS).
Results: We have shown that sugar-centered nucleotide radicals in DNA oligomers degrade to
oligonucleotides terminated with small electrophilic sugar fragments. Depending upon the presence or
absence of oxygen, reducing equivalents or the pH under which the radical is generated variations in
the distribution of the damage lesions is observed.
Conclusions: Through these studies we have determined that 2-deoxyribose oxidation leads to the
formation of reactive species capable of DNA and protein adduction as well as lesions that may hinder
DNA replication. These species can contribute to mutagenesis and carcinogenesis.
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Glutamate transporter 1 as a potential therapeutic target for the treatment of drug abuse and
neurodegenerative diseases

Yousef Sari, University of Toledo,USA

Evidence indicates that many aspects of drug abuse and neurodegenerative diseases involve alteration
of glutamate neurotransmission and glutamate transport. Extracellular glutamate is regulated by a
number of glutamate transporters in various brain regions. Of these transporters, glutamate transporter
1 (GLT1) is a key player in the removal of the majority of extracellular glutamate. Similar to disease
models including Huntington’s disease (HD), in which there is dysfunction of the glutamatergic
excitatory system, the role of GLT1 has been tested in drug abuse models that show dysfunction of
glutamate transmission. We have recently reported that ceftriaxone (CEF), a β-lactam antibiotic known
to elevate GTL1 expression, attenuates relapse to cocaine-seeking behavior. We have also reported that
CEF treatment induced a significant dose-dependent reduction in alcohol intake in alcohol-preferring rat
model. Moreover, we found that CEF-induced upregulation of GLT1 expression was associated with
increases in glutamate uptake and attenuation of HD phenotype in mouse model. Importantly, CEF is
currently in clinical trials for the treatment of Amyotrophic Lateral Sclerosis. Together, these findings
suggest that GLT1 is a potential therapeutic target for the treatment of alcohol and cocaine dependence,
and for the attenuation of the progression of some neurodegenerative diseases, including HD.
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Hepatic Histological Alterations Induced by Sildenafil Overdoses

Bashir M. Jarrar
College of Applied Medical Sciences, Al-Jouf University, AlSaudi Arabia

Purpose: The present work was carried out to investigate the hepatic histological and histochemical
alterations might be induced by Sildenafil Overdoses.
Methods: Thirty adult male rabbits (Oryctolagus cuniculus) were subjected to sildenafil (0, 1, 3, 6, 9
mg/kg/day) for 35 days to investigate the histological changes in liver, induced by overdoses of this
drug. Results: Sildenafil had provoked hydropic degeneration, bile duct hyperplais, focal aggregation
of inflammatory cells mainly lymphocytes, congestion of portal vessel and central veins together with
evident partial glycogen depletion.
Conclusions: The encountered histological findings indicate that chronic exposure to sildenafil
overdoses produces significant morphological and histological alterations in the liver that might affect
the functions of this vital organs.
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Potential of Melissa officinalis L. Essential Oil in Agitation and Anxiety

S. Abuhamdah1 R. Abuhamdah2 P.L. Chazot 2
1. Department of Biopharmaceutics and Clinical Pharmacy, Faculty of Pharmacy, University of
Jordan, Jordan.
2. School of Biological & Biomedical Sciences, University of Durham, UK.

Agitation is a common clinical challenge; it often precedes the diagnosis of common age-related
disorders of cognition such as Alzheimer's disease. More than 80% of people who develop Alzheimer's
eventually become agitated or aggressive. Agitation also accompanies dementia, it has been estimated
that agitated behaviour occurs in 70-90% of the patients with dementia at some point during their
illness. An ideal agent for the acute treatment of agitated patients should be easy to administer and not
traumatic; provide tranquilization without excessive sedation; have a rapid onset of action and have
low risk for significant adverse reactions and drug interactions. Currently available pharmacologic
treatments for agitation do not fulfil all of these criteria; there are significant unmet needs for novel
anti-agitation treatments. Several plant species are used for their effect on symptoms such as anxiety,
restlessness, and excitability these include Melissa officinalis, commonly known as Lemon Balm a
member of the mint family, has been considered for many centuries as a "calming" herb. It was used as
far back as the middle Ages to reduce stress and anxiety and promote sleep. In order to elucidate the
pharmacological basis for Melissa actions, a pharmacological screen has been conducted using
radioligand binding focusing on a range of ligand-gated ion channels, in rat cortical membranes.
Melissa oils were sourced from four separate authenticated suppliers. Interactions of the oils with both
G-protein coupled receptors (5-HT1A, 5-HT2A, muscarinic M1 and histamine H3) and ligand-gated ion
channel receptors (NMDA, nicotinic and GABAA channel, agonist and benzodiazepine sites)
implicated in agitation in severe dementia have been examined.

30

Awareness of the population about the JFDA requirements
Lina Bajjali, JFDA

Purpose: To spread knowledge about JFDA reguation

Conclusions: To help companies how to get approval for changes and what are the required
documents.

Summary:
•

Effective medicines regulation promotes and protects public health by ensuring that:

•

medicines are of the required quality, safety and efficacy;

•

medicines are appropriately manufactured, stored, distributed and dispensed;

•

illegal manufacturing and trade are detected and adequately sanctioned;

•

health professionals and patients have the necessary information to enable them to use
medicines rationally;

•

access to medicines is not hindered by unjustified regulatory work.

Points of Strength:

Jfda is the competent health authority in Jordan and is considered one of the best in the
region

RECOMMENDATION:
To comply with a highly variable international regulations To meet the increasing needs
for drug development and innovation.
•

To protect public health by ensuring safety, efficacy and quality of drugs.

•

To increase transparency and effectiveness of the regulation.
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The Relationship between Intellectual Capital and Business Performance of Pharmaceutical
Manufacturing Organizations in Jordan
Dr. Abdel-Aziz Ahmad Sharabati
Purpose: The purpose of the study was to investigate the influence of Intellectual Capital (IC)
components (i.e. human capital (HC), structural capital (SC), and relational capital (RC)) on Jordanian
Pharmaceutical Manufacturing (JPM) Organizations’ Business Performance (BP).
Design/Methodology/Approach: To approach the aim of the study, practical data were used in
the empirical analysis collected from 132 managers from all 15 JPM Organizations by means of a
questionnaire.
Findings/Results/Conclusions: The results of the study indicated a positive significant
relationship between IC and JPM organizations’ BP. Through having a stronger IC within JPM
Organizations, the managers can manage and leverage the present IC to achieve further performance
improvement in the future. Findings suggest that the JPM Organizations’ IC performance can clearly
explain productivity and profitability more than market valuation. Furthermore, empirical results
indicated that there are strong inter-relationships and interactions among the three components of IC
and among the nine IC sub-variables with each other.
Research Limitations/Recommendations: The data is limited to a single industry and to
Jordanian organizations. Therefore, generalizing results of a Jordanian setting to other countries and
pharmaceutical industry to other industries may be questionable. Extending the analyses to other
settings represent future research opportunities, further testing with other industries will help mitigate
the issue of generalizing conclusions on other organizations and industries. Moreover, further
empirical researches involving data collection over diverse countries especially Arab countries are
needed.
Contributions/Practical Implications: The research results might help both academics and
practitioners to be more ready to understand the components of IC and provide insight into developing
and increasing them within their organizations. IC is an important source of organizations’ wealth and
therefore it should be taken into serious consideration when formulating the JPM Organizations’
strategy. Finally, the data suggest that a similar set of IC indicators could be developed for other
organizations and industries whether government, public or private, profitable or non-profitable
organizations.
Originality/Expected Value: The research reported to be among only a few to investigate the
issue of IC management in Middle East and the first to study pharmaceutical firms in the area.
Moreover, it is considered to be an initiative study that sub-divides IC variables into sub-variables and
focuses on the role of each sub-variable on organizations’ BP. The results can provide the reference for
further research about the relationship between IC and BP.
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Pharmaceutical Marketing; More than sales

Arafa Zayed,
TQ-Pharma, Jordan

-

Marketing & Sales department; is the core in pharmaceutical industry that reflects the harmony
of the internal departments to meet customer needs.
Cascade steps for effective Marketing.

Sales
Communication
Solving problem
Partnership relation

Consultation

Marketing
-

Pharmacist core role in effective Marketing.
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THE QUALITY OF GOVERNMENTAL BEHAVIORAL ETHICS : CONTROLLING THE
CONTROLLERS

Dr. LAILA J. BADRAN

How can the governmental bodies guarantee the Safety of patients if they have several Malpractices
within their Controlling System?
These MalPractices cover several aspects such as: Managerial, Administrative, Legislative and
Scientific Deviations.
In order to guarantee patient’s safety (by insuring the approval and use of safe medicines) the
governmental regulatory bodies should first eliminate such mal- practices. The main solution to such
major problem is to initiate applicable rules and regulations and then to insure their proper
implementation by the different managerial levels.
In addition there should be high emphasis on job description for each managerial level. This requires
the initiation of several meetings for the different officials of different managerial levels to discuss the
details of each required vital step in the different procedures.
Furthermore there is a major need for establishment of an independent Reference body to receive
complaints and to have serious actions to stop different malpractices.
MATERIALS AND METHODS
It is the actual reflection of real and actual events that took place during
my twenty seven years work at the Ministry of Health in different Positions the latest were : Director
of Pharmacy Specialization and
Advisor to the Minister of Health for Drug Affairs
CONCLUSIONS
1* Patient’s Safety could not be established if there are no solid grounds.
2*The solutions should be radical: New rules and regulations regarding enforcement of job-description
(including Qualifications suitability) should be established to overcome each of the mentioned
obstacles.
3*There should be an independent body that have the authority to investigate and implement legal
actions towards mal-performance of the employees of different managerial levels with no exception.
4*There should be new rules that can protect the employees if they report about any discovered
malpractices without being exposed to any negative actions or threats from the above managerial
levels.
5*Then and only then we can guarantee Patient’s safety by receiving the appropriate treatment that is
well controlled (safe and effective).
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Determinants and frequency of pharmaceutical compounding in pharmacy practice in Palestine

Abdel Naser Zaid, Rowa’ Al-Ramahi, Qusai Shahed, Belal Saleh and Josephean Elaraj Departments of
Pharmaceutics and Pharmacokinetics and Pharmacology and Toxicology, School of Pharmacy, AnNajah National University, Nablus, Palestine.

Objectives The aims of this study were to determine the frequency of prescription compounding by
community pharmacists, identify factors that influence pharmacists’ decisions to provide compounding
services, and evaluate physicians’ perspectives on prescribing medications that require compounding.
Methods The study was a cross-sectional survey administered via face-to-face structured interviews
with randomly selected community pharmacists and physicians from different areas of the West Bank.
Key findings Of the 260 community pharmacists who were contacted, 212 agreed to participate in the
survey, giving a response rate of 81.5%. Overall, 153 (72.2%) of respondent pharmacists provided
compounding services. Compounded prescriptions accounted for 1973 (1.55%) of 126 840
prescriptions dispensed in a typical month. Among the compounders, 112 (73.2%) pharmacists
reported that their goal in providing full pharmaceutical care to their patients was the most important
motivator. The most frequently reported reason for not providing compounding was ‘I do not receive
prescriptions that require compounding’ by 43 out of 59 (72.9%) pharmacists. A total of 179 out of
220 physicians consented to participate in this study giving a response rate of 81.4%. The majority of
physicians (142, 79.3%) did not prescribe compounded medicines. The most important reason for their
decision to prescribe compounded medicines was the unavailability of the required dosage forms. The
most commonly cited reason for not prescribing them was a lack of trust in the quality of the
compounded formulations. Conclusion While most respondent pharmacists provide a compounding
service this represents only a small percentage of the total volume of dispensed prescriptions. Most
responding physicians do not prescribe medications that require compounding because they lack trust
in the quality of the compounded formulations.

35

Job satisfaction amongst Jordanian pharmacists working in the community sectors
Ahmad Al-Rusasi
Job satisfaction is an organizational concept that gained many researchers' interest over the years. In
general, job satisfaction describes feelings and attitudes employees generate towards their jobs (Chen,
2008). Factors affecting job satisfaction can be associated with the individuals themselves and how
they perceive their feelings towards their jobs. Other factors are related to the type of work employees
are performing, while a different set of factors are within the control of management (Harrel, 1964).
This study examines the predictors of job satisfaction amongst Jordanians Pharmacists working in the
community pharmacy sector. Little studies have been conducted of job satisfaction amongst Jordan
community sector pharmacists. A quantitative survey was conducted and 297 dully completed
questionnaires were received. Statistical analyses revealed that administrative policies, working
conditions and achievement accounted for maximum variations in job satisfaction amongst Jordanian
Pharmacists. The other factors of the model were hygiene factors in line with Herzberg two-factor
theory. Following the study recommendations were put forward which should lead to an improvement
of job satisfaction and staff retention if they are properly implemented.
Research objectives
The research aims at studying job satisfaction amongst Jordanian pharmacists working in the
community sectors. The main objectives of the study include:
•
To study job satisfaction level amongst Jordanian pharmacists working in community
pharmacies.
•
To highlight the main factors affecting Jordanian pharmacists’ job satisfaction.
•
To formulate a conceptual framework of pharmacists’ job satisfaction.
•
To make managerial recommendations aimed at improving pharmacists’ job satisfaction.
Major research questions
The major research questions to be addressed are:
1.
What are the main factors affecting pharmacists' job satisfaction?
2.
Is there a positive relationship between pharmacists' job dissatisfaction and quitting intentions
among the pharmacists?
Methodology
In order to reach out to as many pharmacists as possible, a survey was conducted amongst Jordanian
Pharmacists working in community pharmacists. 297 questionnaires were distributed in different
community pharmacies in all geographical areas of Jordan. Statistical analyses were performed using
SPSS V. 20 to determine factors that were predictors of job satisfaction and those that could be
considered to be just hygiene factors based on Herzberg’s (1959) two-factor model.
Conclusion:
The main significant reasons that cause Job dis-satisfaction among Jordanian community pharmacists
is Low Monthly Salary. All other organizational factors that positively influence job satisfaction are
being provided.
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Awareness to the Good manufacturing practice and the regulations in the JFDA

Mahmoud Qawasmeh, JFDA

Purpose: To introduce the Good manufacturing practice and the regulations in the JFDA. Results:
Awarnace to the Good manufacturing practice and the regulations in the JFDA. Conclusions: To
manufacture the drugs according to the Good manufacturing practice

Summary:
Documents submitted for JFDA prior to Site Approval
o Site Master File
o GMP Certification (Site outside Jordan)
o Manufacturing License
o Letter of Appointment
o Agency registrar
o Certificate of Pharmaceutical product (CPP) from the country of origin
Two CPPs from two different reference countries or one USFDA,EMEA ,Japanese ,Canadian for a
particular dosage form line (CPPs for Biological products must be product per product )
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Bio-reductive molecular probe: insights into conformational rearrangement by high-field NMR
and molecular dynamics

Waleed A. Zallouma, Manikandan Kadirvelb, Nicholas J. W. Rattrayc, Ramkumar Rajendranb, Abdul
Gbajb, Constantinos Demonacosb, Sally Freemanb* and Elena V. Bichenkovab*.
a
b

Current address: Faculty of pharmacy, Al-zaytoona university of Jordan

School of Pharmacy, University of Manchester, Oxford road, M13 9PT, U.K
c

MIB, the university of Manchester, 131 Princess Street, M1 7DN, UK

Dual-labeled fluorescent molecular probes have been widely used to monitor biochemical events,
detect complex biomolecular assemblies and identify specific tissues or organelles with unique
physiological or pathological functions. It has been recently demonstrated that static quenching
through intramolecular heterodimers, fluorophore–quencher partners, is an important mechanism that
can be more efficient than Förster resonance energy transfer (FRET) for detection of conformational
re-arrangements triggered by certain biochemical events or environmental factors. Static quenching
occurs as a result of interactions between fluorophore and quencher at their ground-state, leading to the
formation of a ground state complex with its own unique absorption and fluorescence properties. In
this study, we developed an intramolecular heterodimer probes, with static quenching between the
fluorophore and quencher couple, that gives fluorescence upon a reduction trigger to provide a basis
for the development of bio-reductive molecular probes. NMR and molecular dynamics have been used
to study the conformational rearrangement of bio-reductive probes.
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Structure-Based Drug Design of selective inhibitors of mutant H1047R phosphoinositide-3kinase (PI3Kα)
Dima A. Sabbaha, Neka A. Simmsb, Wang Wangb,Yuxiang Donga, Edward L. Ezellc, Michael G.
Brattainb, Jonathan L. Vennerstroma, Haizhen Zhongd*
a
b
c

College of Pharmacy, University of Nebraska Medical Center, U.S.A.

Eppley Cancer Institute, University of Nebraska Medical Center, U.S.A.

Eppley Cancer Institute, University of Nebraska Medical Center, U.S.A.
d

Department of Chemistry, University of Nebraska at Omaha, U.S.A.

Purpose: To design and synthesize a novel series of PI3Kα inhibitors.
Methods: We embarked Glide docking study to design, optimize, and validate the prospective
compounds. Successfully, a series of N-phenyl 4-hydroxy-2-quinolone-3-carboxamides was
synthesized and evaluated in HCT116 colon cancer cell lines (containing either WT or H1047R MUT
PI3Kα) as PI3Kα inhibitors. We carried out Induced Fit docking (IFD) approach to investigate both
ligand and receptor flexibility.
Results: We identified a series of N-phenyl 4-hydroxy-2-quinolone-3-carboxamides as selective
inhibitors of mutant H1047R vs. wild-type PI3Kα and we also showed that the cell growth inhibition
by these compounds likely occurs by inhibiting the formation of pAKT and inducing apoptosis. The
IFD results confirmed that the synthesized compounds accommodate the kinase binding domain and
bind to the backbones of key binding residues.
Conclusions:
We discovered that N-phenyl-4-hydroxy-2-quinolone-3-carboxamides were selective inhibitors of the
MUT (H1047R) vs. WT PI3Kα and also showed that the cell growth inhibition of likely occurs by
inhibiting the formation of pAKT and induction of apoptosis in MUT cells. Induced fit docking (IFD)
studies identified key residues that attribute to inhibitor binding to PI3Kα.
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Public knowledge and awareness of cardiovascular disease and its risk factors: a cross-sectional
study of 1000 Jordanians

Tareq Lewis Mukattash, PhD
Assistant Professor, Department of Clinical Pharmacy, Jordan University of Science and Technology,
P.O.Box 3030 - Irbid 22110, Jordan.
Introduction Cardiovascular disease (CVD) is considered the most common cause of mortality around
the world; more than 80% of deaths caused by CVD occur in middle and low income countries. This is
expected to increase significantly, especially in the Eastern Mediterranean Region 3. CVD accounts for
more than forty percent of total deaths in Jordan every year.

Objective To assess the level of the current knowledge and understanding of cardiovascular disease
(CVD) among Jordan's general public, their behaviour towards CVD and the factors associated with
different CVD knowledge levels.
Methods The data in the present study were collected using an interview-administered questionnaire.
One thousand members of the general public were interviewed face to face. CVD knowledge was
computed as a continuous variable.
Results The present study reports limited public knowledge and awareness of CVD. Participants
were more likely to have better CVD knowledge scores if they were non-smokers, always or often paid
attention to their diet, reported having an ‘about right’ weight, occupied a very high socioeconomic
level, held a university degree and had positive family history of CVD. Participants indicated that the
community pharmacists had to play a role in helping patients manage their prescribed medicines;
however, they did not recognize the community pharmacists' role in other areas of CVD prevention
and management.

Conclusion The present study reports that the general public in Jordan has limited knowledge and
awareness of CVD. In planning to positively impact CVD prevention and management, community
pharmacists must develop and promote effective and accessible services
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METHYLENE TETRAHYDROFOLATE REDUCTASE GENOTYPE CORRELATION WITH
THE TOXICITY OF AND RESPONSE TO METHOTREXATE IN RHEUMATOID
ARTHRITIS PATIENTS AT JORDAN UNIVERSITY HOSPITAL.

Mais M. Saleh, Yacoub M. Irshaid, Khader N. Mustafa

BACKGROUND: Methylene Tetrahydrofolate Reductase (MTHFR) enzyme is involved in folatemetabolic pathway. The most common polymorphisms in its gene (C677T and A1298C) may be
related to variation in response to and toxicity of methotrexate (MTX) in rheumatoid arthritis (RA)
patients.
OBJECTIVE: The aim of this study is to determine the correlation between MTHFR C677T and
A1298C polymorphisms and response to and toxicity of MTX in Jordanian RA patients who were
treated at Jordanian University Hospital.
METHODS: One hundred and fifty nine Jordanian RA patients were enrolled into the study after the
approval of IRB. One hundred and twenty out of 159 patients were treated with MTX with a mean
dose of 15.92 ± 5.35 mg/week, and mean duration of MTX treatment was 5.46 ± 5.11 years. All 159
DNA samples were analyzed by polymerase chain reaction with restriction fragment length
polymorphism assays (PCR-RFLP).
RESULTS: In this study there was a correlation between 1298C variant allele and the response to
MTX. In addition, patients carrying at least one 1298C variant allele received lower doses than those
with the two wild-type A alleles. While, there was a strong correlation between 677T variant allele and
any MTX-related toxicity. In addition, patients carrying at least one 677T variant allele, and who were
categorized as low dose group, suffered from cytopenia, elevation of liver enzymes and
hypoalbuminemia, more than patients carrying the two 677C wild-type alleles.
CONCLUSIONS: A genotype screening test may be recommended to our Jordanian RA patients,
which will help in identifying patients that are likely to respond to appropriate dose of MTX with
minimal possible adverse effects.
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Mode of Action of RnD1c: An Antimicrobial Bisulfat Avarol Isolated from the Marine Sponge
Neopetrosia exigua
Haitham Qaralleh1, Syed Z. Idid2, Shahbudin Saad3, Deny Susanti3, Osama Althunibat2
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Faculty of pharmacy, Al-Zaytoonah University of Jordan, Amman, Jordan.
Department of Biomedical Science, faculty of allied health Science, International Islamic University
3
Departments of biotechnology, faculty of Science, International Islamic University Malaysia.
2

The aim of this study was to evaluate the mode of action of the newely isolated bisulfate avarol
(RnD1c) against S. aureus. RnD1c was reported with potent bacteriostatic (2.6 μg/mL) and bactericidal
(5.2 μg/mL) activities against S. aureus. The mode of action of RnD1c against S. aureus was
investigated using a combination approach. Scanning Electron Microscope showed that RnD1c caused
severe cell surface alteration of S. aureus. As a result of treating S. aureus with RnD1c, autolytic
enzymes were triggered, N-acetylglucosamin synthesis was inhibited, membrane permeability was
increased, leakage of ions was induced, intracellular ATP was decreased, arginine dihydrolase was
inhibited and membrane depolarization was induced. The results imply that RnD1c exhibited multiple
antibacterial mechanisms including acting upon bacterial cell membrane and cell wall. These abilities
highlighted it as a good lead compound for developing new antibiotics.
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Caenorhabditis elegans as a host model system to screen novel antifungal benzimidazole
derivatives
Abu Rayyan W., Singh A.2, Dietsche T. 2, Eickhoff H. 3, Wiesmüller K.-H. 3, Schröppel K. 2
1

2

Al-Zaytoonah University of Jordan
Universitätsklinikum Tübingen, Interfakultäres Institut für Mikrobiologie und Infektionsmedizin,
Tübingen
3
EMC microcollections GmbH , Tübingen

Candida albicans, a commensal microorganism, is a causative agent of opportunistic oral and genital
infections in humans. Infections with C. albicans account for 70 to 90% of all invasive mycoses.
Treatment of invasive fungal infections is problematic due to several persisting therapeutic drawbacks,
in particular development of resistance against the currently available drugs or toxic side effects for the
patient. Various approaches have been developed to screen new antifungal drugs for their activity.
Previously, the nematode Caenorhabditis elegans has been successfully used as a model host for
human pathogens and to screen for novel antimicrobial drugs. It has been shown that C. albicans
colonizes the intestinal tract of C. elegans and establishes a persistent lethal infection accompanied by
deep tissue invasion of the entire organism. We screened a series of novel (S)-2-aminoalkyl
benzimidazole derivatives for their antifungal activity against various Candida isolates using a
standard EUCAST (European Committee on Antimicrobial Susceptibility Testing) protocol. One
compound ((S)-2-(1-aminoisobutyl)-1-(3-chlorobenzyl) benzimidazole (EMC120B12)), showed very
auspicious results and therefore was studied in more detail to analyze its antifungal activity against
various Candida species, its ability to inhibit Biofilm formation in C. albicans and to determine the
activity in vivo using C. elegans as an animal model. EMC120B12 showed the highest antifungal
activity against a set of various clinical isolates that included C. albicans, C. glabrata, C. parapsilosis
and C. krusei. Furthermore, EMC120B12 showed a significant reduction in C. albicans biofilm
formation under in vitro conditions. Additionally, we found that EMC120B12 had no toxic effects to
C. elegans at effective inhibitory concentration. During in vivo infection studies, we could demonstrate
that EMC120B12 can inhibit filamentation of C. albicans and prolong survival of the C. albicans
infected nematodes. EMC120B12 identified in this screen can potentially be used as an effective
antifungal agent and will be further investigated for its activity against other fungal species and also in
a murine model to study its activity against systemic candidiasis.
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Obstacles to therapy adherence in patients with COPD
Anan S. Jarab1, Ikbal Thuhairat2, Salam G. Alqudah2, Tareq L. Mukattash3, Haytham El-Khushman2
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Background: Research has indicated that adherence to medication in COPD is poor and considered as
one of the main barriers to the benefit of optimal COPD care. The aim of the present study was to
investigate the factors that are significantly associated with self-reported medication adherence in
patients with COPD.
Methods: The present study used data collected for patients attending the outpatient clinic at the
Royal Medical Services Hospital in Amman. Variables collected included sociodemographics, disease
and treatment factors in addition to medication use and adherence. The stepwise logistic regression
analysis was performed in order to create a model with variables that best predicted medication
adherence in the study population.
Results: A total of 133 patients participated in the study. Results indicated that majority of the
patients (61.7%) were non-adherent. According to the model, patients were found approximately four
times less likely to adhere to their medications if they reported having depression (OR = 0.251, CI =
0.02-1.93) and approximately eight times less likely to adhere to their medications if they reported
having comorbid illness (OR = 0.119, CI = 0.06-1.04). Furthermore, patients were found
approximately twice less likely to adhere to their medications for each unit increase in the frequency of
administration of their COPD medication (OR = 0.524, CI = 0.23-0.89) and having concerns about side
effects (OR = 0.515, CI = 0.09-1.22).
Conclusion: Depression, dosage regimen complexity and medication side effects have a significant
negative impact on adherence to medications in patients with COPD. Therefore, healthcare
professionals should give their best efforts to assess and manage depression in patients with COPD.
Simplification of the dosage regimen should also be taken into consideration in order to improve
adherence to treatment recommendations for patients with COPD.
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INDOLE-2-CARBOXAMIDE DERIVATIVES AS NOVEL ANTI-HYPERLIPIDEMIC
AGENTS IN TRITON WR-1339-INDUCED HYPERLIPIDEMIC RATS

G. Shattat1*, T. Al-Qirim1, R. Al-Qirim1, Yusuf Al-Hiari2, G. Abu Sheikha1 and W. El-Huneidi1
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Objectives: The lipid-lowering activity of novel Benzoylphenyl-5-fluoro-1H-indole-2-carboxamides
has been studied in Triton WR-1339-induced hyperlipidemia in rats.
Design and Methods: The test animals were divided into six groups: control, hyperlipidemic, N-(2benzoylphenyl)-5-fluoro-1H-indole-2-carboxamide (1), N-(3-benzoylphenyl)-5-fluoro-1H-indole-2carboxamide (2), N-(4-benzoylphenyl)-5-fluoro-1H-indole-2-carboxamide (3)-treated and bezafibrate
(BF)-treated.
Results: At a dose of 15 mg/Kg body weight, compounds 2, 3 and BF significantly reduced elevated
plasma triglycerides levels after 12 h. Moreover, high density lipoprotein-cholesterol levels were
significantly increased in all treated groups after 12 h compared to the hyperlipidemic control group,
except for compound 1 which was inactive.
Conclusions: it may be stated that the results of the present study demonstrated new properties of some
N-(benzoylphenyl)-5-fluoro-1H-indole-2-carboxamide derivatives as potent lipid lowering agents and
these beneficial activities may contribute to their cardioprotective and antiatherosclerotic role.
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Development of an Efficient Delivery System for Magnetic Resonance Imaging Probes
Containing Antisense Peptide Nucleic Acids as Targeting Moiety

Kamal Sweidan, Jorn Engelmann, and Rajendra Joshi

Biodegradable triphenylphosphonium (TPP) cations- based delivery system was prepared
incorporating both fluorescent-labeled antisense peptide nucleic acids enriched with Gd-DoTA
Testing. The direct conjugation of this system to a non-permeable drug, (a cyclic PNA-based
compound has been chosen as a model), This conjugation enables the efficient homogenous delivery of
the otherwise non-permeable cyclic PNA into the cytoplasm of cells, as demonstrated by fluorescence
microscopy. Our results indicate that this fluorescent-labelled cysteine-TBTP synthon can provide a
very useful tool for exploring the cellular uptake of a large range of molecules of biological interest,
containing only a single reactive function
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Natural Antioxidants Act Synergistically to Inhibit Lipid Peroxidation
Martha A. Hass1, Ph.D and Alaa Hammad2, MSc.
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The aim of this work was to evaluate the individual and synergistic antioxidant activity of tocopherols
(α-TOC and δ-TOC),lipoic acid (LA) and its analogs (dihydrolipoic acid (DHLA) and lipol (LOH),
and ascorbic acid (ASC).

Natural antioxidants help to alleviate oxidative damage caused by the generation of reactive oxygen
species (ROS) induced by exposure to ultraviolet radiation (UVR). Lipophilic vitamin E compounds
(α,β,δ,γ−tocopherols, TOC) and the hydrophilic antioxidants, ascorbic acid (ASC), lipoic acid (LA)
and its analogs (dihydrolipoic acid (DHLA); lipol (LOH)) have been shown to exhibit potent
antioxidant activity.

Each antioxidant was assessed individually for its ability to inhibit lipid peroxidation and IC50 values
were determined. Combinations of antioxidants were then similarly evaluated to assess synergistic
activity.by the National

IC50 values for α-TOC and δ−TOC, LA, DHLA and ASC are consistent with those previously
reported. This is the first reported IC50 value for LOH. Synergistic antioxidant activity was observed
between α-TOC and LA, LOH, DHLA and ASC.
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Effect of the Novel Inhaler-Based Reminder Labels on Inhaler Technique Education and Asthma
Clinical Outcomes

Basheti I, Reddel H
Faculty of Pharmacy, Applied Sciences University, Amman, Jordan
Faculty of Pharmacy, Sydney University, Sydney, Australia
Purpose: To investigating two patient educational interventions on inhaler technique education:
Control Group- verbal information + physical demonstration; Active Group- verbal information +
physical demonstration + novel Inhaler Technique Labels highlightinh steps to be followed for optimal
use of inhalers.
Method: This single-blinded randomized parallel group active-controlled study was conducted in
2010/2011, and ethics approval was obtained from the Jordanian Ministry of Health. Patients using
Turbuhaler (TH) and Accuhaler (ACC) were randomized to two groups (Active Group: THA; ACCA;
Control Group: THC; ACCC) and delivered educational interventions at baseline (V1) and after 3
months (V2). Patients’ inhaler technique scores, using a standardised checklist, and Asthma Control
Test (ACT) scores were assessed at V1 and V2.
Result: 95 patients (THA: 23, ACCA: 28; THC: 18, ACCC: 26) were recruited into the study (mean age
45.6 ± 15.8, 67.7% females). At baseline, patients demonstrated poor inhaler technique (score out of 9,
mean ± SD), (THA: 4.9 ± 0.8, ACCA: 5.2 ± 1; THC: 4.0±0.8, ACCC: 5.4±1.2). Post education Inhaler
technique was improved (THA: 8.7±0.4, ACCA: 8.5±0.7; THC: 8.2±0.9, ACCC: 8.6±0.6). At V2,
inhaler technique scores were significantly higher in Active cf. Control patients (TH A: 8.0±2.2, ACCA:
7.9±1.8; THC: 6.4 ± 1.7, ACCC: 6.1 ± 2.0, p<0.005, Independent Sample T-test). ACT mean scores
were higher for TH and ACC patients at V2 than V1 for both Active and Control groups
(THA:11.0±3.5 vs. 20.2±2.2, ACCA:15.2 ± 3.3 vs. 18.4±4.6; THC:13.6±2.6 vs. 19.1±3.8;
ACCC:14.1±5.4 vs. 19.0±5.9). No significant differences in ACT scores were detected between Active
and Control groups at both visits (P>0.05).
Conclusion: Pharmacists were capable of improving patient’s inhaler technique following education.
The label was effective in maintaining better inhaler technique long term. Improvement in inhaler
technique scores were associated with improvement in clinical outcomes (ACT score) for patients with
asthma.
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Patient perspectives and willingness to pay for Medication Review services in the Middle East:
Jordan, Emirates and Iraq

Basheti I1, Qunaibi E1, Abu-Gharbieh E4, Hamadi S3, Saleh S1, Bulatova N2
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Purpose: To explore patient perspectives of the role of the pharmacist and perceived counseling needs
in three Middle Eastern countries: Jordan, Emirates and Iraq.
Methods: This is a single phased observational study conducted in three Middle Eastern countries:
Jordan, Emirates and Iraq, in 2009/2010. A questionnaire was designed and validated, then completed
by patients walking into community pharmacies. The source of advice regarding patient's medication
use, medical management (Specialist, General Practitioner, Pharmacist, Nurse, Herbalist) and patients’
perceived counseling needs from the pharmacist were investigated.
Results: Patients visiting community pharmacies from Jordan (n=1000), Emirates (n=1000) and Iraq
(n= 968) were recruited into the study (mean age 35.9±13.1, 50.6% Males). More patients chose the
pharmacist to be their primary source of advice on medication use vs. the specialist from Jordan
(50.8% vs. 37.3%) and Iraq (41.9% vs. 36.7%) compared to Emirates (38.0% vs. 40.1%), P<0.001,
Chi-square test. More patients returned to the specialist for review of their chronic condition in the
Emirates (68.1%) and Jordan (65.0%) compared to Iraq (9.4%) (P<0.001, Chi squared test). Majority
of patients wanted to receive extended counseling services from pharmacists, but not paid Medication
Reviews (Jordan: 53.6% vs.19.5%; Emirates 57.1% vs. 24.7%; Iraq 63.6% vs. 2.3%).
Conclusion: This study is important for all future social pharmacy research in the Middle East. Current
situation resulting in the lower socioeconomic status in Iraq seems to lead to patients’ higher reliance
on the pharmacist, compared to Jordan and Emirates. Medication Review services delivered by
pharmacists are effectual and are extending worldwide. Although more patients from Jordan and
Emirates are happy to pay for the service compared to Iraq, in the Middle East in general, majority are
not willing to pay. This finding calls onto the health care policy makers in the area to allocate
resources for future remuneration of this essential service.
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Pharmacy Undergraduate Clinical Course incorporating Residential Medication Management
Reviews
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Isra University, Jordan
Purpose: Medication Management Review (MMR) is one of the advanced pharmacy practice
experiences that can be used in pharmacy schools as to improve students’ clinical knowledge and
pharmaceutical care skills. The main objective of this study was to evaluate the effectiveness of
conducting MMR on students’ pharmaceutical care skills.
Method: Fifth year students were given a structured course, where pseudo-patient MMR cases were
taught to in the school, then students were asked to complete one MMR case for a real patient recruited
from a community pharmacy. As to evaluate the course outcomes, the students took an assessment test
(conducting MMR for a medical case (Case A) before and after the course, and for a different case
(Case B) after the course. On the completion of the course, students were also requested to answer
anonymous questionnaire to express their perception about the new course.
Results: A significant increase in the percentages of students passing Case A assessment was found
(84.6% vs. 18.9%, P< 0.001). As for Case B, 74.8% of students passed the assessment. Students’
answers for the questionnaire showed a high satisfaction regarding the knowledge and experience
obtained during this course.
Conclusion: Students’ learning experience has been optimised through the use of MMRs, as was
shown by the students’ improved test scores and their positive perception reflected in the
questionnaire.
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Inhaler technique training and health care professionals: Effective long term resolution for a
current dilemma

Basheti I1, Hamadi S4,Qunaibi E1, Bulatova N2, Samara S3, AbuRuz S2
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Petra University4, Jordan

Purpose: To assess the ability of the Health care professionals (HCP: specialists, doctors, pharmacists,
pharmacist assistants, respiratory therapists and nurses) in Jordan to demonstrate the correct use of the
inhaler devices, then to evaluate the effectiveness of a single educational intervention, on the HCPs’
skills, short and long term.
Methods: A random selection of HCP were assessed on their inhaler technique, asthma knowledge
and confidence in educating patients on correct use of asthma inhaler devices. Following assessment,
all HCPs were invited to a workshop to optimize their skills in inhaler technique education. Those who
attended the workshop were assessed on their inhaler technique following the workshop. All
participants were assessed on their inhaler technique 5 months following the workshop.
Results: Two hundred HCPs (10 specialists, 46 doctors, 79 pharmacists, 15 pharmacist assistants, 40
nurses and 10 respiratory specialists) participated in the study. Specialist scored highest on inhaler
technique demonstration skills, followed by the pharmacists. All HCPs scored poorly in demonstrating
the correct use of the dry powder inhalers when compared to the MDI (range of mean scoresSD:MDI: 7.240.24 to 8.70 0.21; Turbuhaler: 4.900.10 to 6.40 0.54; Accuhaler: 4.830.12 to
6.300.54). HCP who attended the workshop improved significantly in their inhaler technique skills
both short term and long term following the educational workshop.
Conclusion: This study has shown that with the exception of the specialist, HCPs need to be updated
on their inhaler technique skills, specifically the newer dry powder inhalers. A single effective
educational workshop on device use can significantly improve HCPs inhaler technique demonstration
skills.
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Pharmacokinetics of spironolactone in children
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Introduction: Spironolactone, a potassium sparing diuretic, that is extensively used in hospitalised
infants and children for the treatment of a wide range of conditions such as heart failure and
hypertention. Since it is often used in an unlicensed fashion, its general use is not evidence-based, and
in some cases, may cause serious dose-related side effects like hyperkalaemia. The study of
spironolactone pharmacokinetics in children is crucial to better dosage adjustment, and hence, better
clinical outcome.
Methods: An HPLC-UV method was developed, validated and applied successfully to quantify
spironolactone from small volume plasma samples obtained from paediatric patients (82 samples from
53 patients). These data were utilised to develop a basic population pharmacokinetic model.
Results: the following estimated pharmacokinetics parameters were resulted from the basic model:
clearance =2.4L/hr/kg, volume of distribution =29.78 L/kg and half-life = 8.6 hr.
Conclusion: the resultant pharmacokinetics values differ significantly from published adult values.
This may be due to the differences of the physiology (mainly ontogeny of liver function) between
children and adults. Further refinement of the base model developed, to include covariates (like age,
weight and serum potassium), will be required before utilising the model in evidence-based dosage
regimen construction.
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