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SUBJECT-MATTER

Degree Subject-matter Character

1201 - Degree in Pharmacy Pharmaceutical technology COMPULSORY

) . Asignaturas obligatorias del PDG
1211 - Double Degree in Pharmacy and Human o i Nutricién Humana y COMPULSORY
Nutrition and Dietetics Dietética

COORDINATION

TALENS VISCONTI RAQUEL

SUMMARY

Active molecules can not be directly administered into the human body, they have to be conditioned in a
formulation (dosage form) that includes different excipient substances. Common pharmaceutical dosage
forms are tablets, capsules, injections. A medicament is a dosage form conditioned in its final container.
Medicaments are usually produced at industrial level and can be presented in different dosage forms, with
different compositions, depending on the patient group that is going to use them. Some particular
situations require an individualized presentation of the drug, previously prescribed by doctors, and prepared
by the pharmacist.

Medicines elaboration obeys to quality criteria in order to guarantee that the products obtained are safe,
effective and stable.

The subject Pharmaceutical Technology | covers the basic physico-chemical principles of stability and
properties of solids and liquid systems, aspects of preformulation that have to be considered to obtain
pharmaceutical dosage forms of high quality, as well as the different procedures and methods that can be
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used to prepare oral pharmaceutical dosage forms that have the criteria aforementioned.

PREVIOUS KNOWLEDGE

RELATIONSHIP TO OTHER SUBJECTS OF THE SAME DEGREE
There are no specified enrollment restrictions with other subjects of the curriculum.
OTHER REQUIREMENTS

Knowledge of Physical-Chemistry, Biopharmaceutics and Pharmacokinetics.

COMPETENCES / LEARNING OUTCOMES

Act with autonomy in learning, making informed decisions in different contexts, issuing judgements based
on experimentation and analysis, and transferring knowledge to new situations.

Apply such knowledge to the professional world, contributing to the development of human rights,
democratic principles, principles of equality between women and men, solidarity, environmental protection
and promotion of a culture of peace with a gender pe

Apply the knowledge acquired to solve physicochemical problems and elaborate and defend arguments.

Collaborate effectively in work teams, assuming responsibilities and leadership roles and contributing to
collective improvement and development.

Contribute to the design, development and implementation of solutions that respond to social demands,
taking into account the Sustainable Development Goals as a reference.

Demonstrate critical and self-critical thinking in the field of the degree programme, considering aspects
such as professional ethics, moral values and the social implications of the different activities carried out.

Develop skills to update knowledge and undertake further studies, including pharmaceutical specialisation,
scientific research, technological development and teaching.

Gather and transmit information in English at a level of proficiency equivalent to B1 of the Council of
Europe.

Intervene in health promotion and disease prevention activities in the individual, family and community
spheres, with a comprehensive and multiprofessional vision of the health-disease process.

Know and understand, within the field of the degree programme, gender inequalities in society; integrate
different needs and preferences based on sex and gender into the design of solutions and problem solving.

Know how to communicate effectively, both orally and in writing, adapting to the characteristics of the
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situation and the audience.

Know how to identify the factors that influence the absorption and distribution of drugs depending on their
route of administration.

Know how to interpret, evaluate and communicate relevant data in the different areas of pharmaceutical
activity, using information and communication technologies.

Know the biopharmaceutical properties of active principles and excipients, as well as possible interactions
between them.

Module: Pharmacy and Pharmaceutical Technology. Plan and adjust the dosage of medicines based on
their pharmacokinetic parameters.

Module: Pharmacy and Pharmaceutical Technology. Understand the processes of release, absorption,
distribution, metabolism and excretion of medicines, and factors conditioning absorption and disposition
depending on their routes of administration.

Possess and understand knowledge in the different areas of study included in pharmacist training.

Propose creative and innovative solutions to complex situations or problems within the field of knowledge,
to respond to diverse professional and social needs.

Transmit ideas, analyse problems and solve them with critical spirit, acquiring teamwork skills and
assuming leadership when appropriate.

DESCRIPTION OF CONTENTS

1. Introduction

1. Introduction to Pharmaceutical Technology. Concept and objectives of the matter. Contents structure.
Important definitions. Especial medicaments. Homeopathic formulations. References

2. Pharmaceutical dosage forms design and optimization: preformulation. Dosage forms. General
considerations. Technological, physico-chemical and biopharmaceutical aspects. Compatibility studies
(active drug-excipients). Dosage forms optimization. Parameters to evaluate

3. Drug delivery studies. Relevance of drug delivery. Methods in dissolution tests. Dissolution rate. Kinetical
models. Dissolution parameters. ¢ in vitro- in vivo; correlations

2. Pharmaceutical Systems: basic principles

4. Powders: characterization. Particle size: statistical diameters. Size distribution curves. Granulometric
analysis. Particle shape: determination. Specific surface and porosity.
5. Powder rheology. Factors conditioning flux properties of powders. Evaluation of powder properties
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6. Pharmaceutical solvents. Water for pharmaceutical products and uses. Classification and specifications.
Methods for obtaining different kinds of water. Controls. Storage and distribution. Other solvents used in
pharmaceutical products.

7. Solutions. Disperse systems. Classification. Ideal and non ideal solutions. Solubility. Factors
conditioning solubility and dissolution rate.

8. Hydro-solubilization of drugs. Methods to increase water solubility of drugs: pH control, co-solvents,
complexes, ciclodextrines, micelle solubilization, solid dispersions, other methods.

9. Heterogeneous disperse systems: physico-chemical basis. Interface phenomena. DLVO theory. Disperse
systems stabilization. Rheology of disperse systems.

10. Colloids. Definition. Classification. Kinetic, optic and electric properties. Formulation: critical aspects.
Stability. Hydrocolloids: types and pharmaceutical uses.

11. Suspensions. Concept and applications. Formulation. Physical stability. Compounding of suspensions.
Characterization and controls.

12. Emulsions. Definition and classification. Emulsifying agents: classification, properties and uses.
Stability: creaming, sedimentation, coalescence. Compounding. Equipments: emulsifiers and
homogenizers. Multiple emulsions. Microemulsions. Characterization and controls. Applications

3. Fundamental operations in compounding

13. Pulverization. Size reduction. Relevance and objectives. Fundamentals of the process. Energy
calculations. Equipments for size reduction: types and factors for selection.

14. Size separation. Sieving: range of uses. Sedimentation: fundamentals. Elutriation. Apparatus and
efficacy.

15. Mixing. Mixing of powders. Types of mixtures: random and ordered mixtures. Mechanisms of mixing.
Mechanisms of segregation. Degree of mixing. Sampling and homogeneity control. Mixing equipments:
types and selection criteria. Semisolid mixing equipments.

16. Filtration. Concept and objectives. Mechanisms of filtration. Theoretical aspects. Filters and
coadjutants. Filters characterization. Filtration equipment. Control of the process. Other techniques to
separate solids from liquids.

17. Desiccation. Drying: concept and objectives. Psychometric. Mechanisms of solids desiccation.
Desiccation kinetics. Conduction, convection and radiation for desiccation. Equipments for solid drying.

18. Nano and microencapsulation. Concept and objectives. Materials for microencapsulation.
Microencapsulation techniques. Microcapsules characterization. Encapsulation efficacy. Pharmaceutical
applications of microencapsulation. Assays and controls.

4. Stability

19. Drug stability I. Relevance of stability in the therapeutical activity of drugs. Parameters that condition
stability. Physical alterations. Chemical alterations. Biological alterations. Preservatives.

20. Drug stability Il. Drug stability in solution: Kinetics of chemical degradation. Arrhenius equation.
Accelerated inestability studies. Preserving controls (real time stability). Period of validity and expiration
date. Drug stability in the solid state. Kinetics of degradation. Influence of temperature and humidity: theory
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of layer moist. Decomposition in the presence of water vapour. Biopharmaceutical expiration.

21. Drug stability Ill. Harmonization of the stability studies. ICH guidelines for the realization of stability
studies of new drugs and pharmaceuticals. Batch selection. Test procedures. Specifications. Storage
Conditions

5. Oral pharmaceutical dosage forms

22. Liquid pharmaceutical forms for oral administration. Generalities and biopharmaceutical aspects.
Solutions, suspensions, emulsions: formulation, compounding, tests and controls. Powders for
extemporaneous preparation of solutions or oral suspensions, tests.

23. Excipients for solid oral dosage forms. Excipients: diluents, adsorbents, binding agents, glidants,
lubricants, disintegrating agents, moistening agents and others. Direct compression excipients.

24. Granules. Granulation objectives. Wet and dry granulation. Extrusion and spheronizing; other
techniques. Criteria to choose excipients in granulation. Rheological properties of granules. Granules
resistance and friability. Types of granules. Assays.

25. Capsules. Shells: Materials and manufacture. Soft and shelled capsules: materials, compounding and
elaboration methods. Dosing systems for powders: bench-scale and industrial-scale filling. Complementary
processes: closing, impression, sealing. Assays and controls.

26. Tablets. General characteristics. Processes of tablet production. Physics of compression. Properties of
compressed tablets. Eccentric press and rotary tablet press. Problems during compression: adjusting and
scale transposition. Controls during compression: assays and controls on tablets.

27. Special tablets. Effervescent tablets. Soluble and dispersable tablets. Buccal and sublingual tablets.
Multilayer tablets. Excipient selection and compounding. Assays and controls.

28. Coating. Objectives. Coating techniques: Sugar, press and film coating. Materials and process details.
Functional coatings: objectives and materials. Assays and controls.

29. Modified release dosage forms . Advantages and inconveniences. Systems available to control delivery.
Assays and controls.

6. Laboratory practices

PRACTICE 1. BASIC OPERATIONS: SIZE REDUCTION AND MIXING OF POWDERY SOLIDS

PRACTICE 2. GRANULATION AND ANALYSIS OF THE CHARACTERISTICS OF GRANULATES
2.1. Preparation of granulates

2.2. Particle size analysis

2.3. Rheological study: flow capacity

PRACTICE 3. HETEROGENEOUS DISPERSE SYSTEMS
3.1. Suspensions. Wetting and flocculation principles
3.2. Emulsions. Calculation of HLB

PRACTICE 4. MANUFACTURE AND CONTROL OF TABLETS
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4.1. Preparation of granules for compression

4.2. Compression process

4.3. On-site controls

4.4. Finished product testing

a) Uniformity of dosage units: mass variation

b) Uniformity of content of active ingredient

c) Friability test (abrasion resistance) of uncoated tablets
d) Mechanical strength resistance of tablets

4.5. Dissolution test for solid dosage forms

PRACTICE 5. PREPARATION AND CONTROL OF HARD GELATIN CAPSULES
5.1. Hard capsule preparation

5.2. Controls. Uniformity of dosage units: mass variation

5.3. Gastro-resistant coating

5.4. Gastro-resistance efficacy test

PRACTICE 6. MICROENCAPSULATION
6.1. MICROENCAPSULATION by simple coacervation

PRACTICE 7. SOLUTIONS
7.1. SIMPLE SUCROSE SYRUP
7.2. Controls: determination of the density of the simple syrup

PRACTICE 8. CHEMICAL STABILITY IN SOLUTION. INFLUENCE OF pH AND TEMPERATURE.

7. Computer practices

DISSOLUTION RATE TESTING
PRACTICE 1. First- order and cube root law dissolution kinetics

PRACTICE 2. Comparison of dissolution profiles
PRACTICE 3. Selection and adjustment of the kinetic model

WORKLOAD

PRESENCIAL ACTIVITIES
Activity Hours
Tutorials 6,00
Theory 69,00
Seminar 10,00
Laboratory 28,00
Computer classroom practice 7,00
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| Total hours | 120,00 |
NON PRESENCIAL ACTIVITIES

Activity Hours
Attendance at other activities 0,00
Individual or group project 0,00
Independent study and work 115,00
Preparation of lessons 45,00
Preparation for assessment activities 0,00
Resolution of case studies 20,00

Total hours 180,00

TEACHING METHODOLOGY

Theory classes.- Attending classes aimed at the presentation by the teacher of the most important
concepts and contents of each unit in order for the student to acquire the knowledge related to the subject.
Student participation will be encouraged.

Tutorials.- Students will attend tutorials in reduced groups. In these, the teacher will evaluate the learning
process of students in a global way. Equally, tutorials will serve to resolve all the doubts that have arisen
along the classes and will guide students on the methods of work more useful for the resolution of the
problems they may have. The teacher can raise questions and specific problems according to the needs of
the students.

Classroom practical classes: seminars.- The seminars will be used to enhance group work through the
resolution of practical exercises that complemet the skills acquired in the theory classes, and also to
design another complementary activities of different types (resolution of case studies, management of
scientific literature, discussion of current issues).

Laboratory practices.- Practical classes are designed to consolidate the theoretical knowledge, by means
of its practical application. The teacher will present the aims, inform about the proper material handling, will
supervise that the work is properly done and will help the interpretation of the results.

Computer classroom practice.- The activities will be carried out in computer classrooms. These practices
are related to the resolution of practical cases by using computer systems. They are intended to
complement and/or consolidate the theoretical knowledge, by means of its practical application.

EVALUATION

Evaluation system Evaluation criteria % calification
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-Precise answers

Control of assistance

- Successful completion
of practice
-Reflective attitude to

Written exam: ShOI"[ _Clear Concepts
Theory evaluation questions, . multiple 80
choice questions and . ‘
problems Solving -Consistent reasoning
-Proper presentation
A:
-Teamwork and
participative attitude
-Skill in laboratory work
-Work with order and
) ‘ cleanliness
. questions and problems | \yaste-
Laboratory practices | solving 15
evaluation
_ B:
Control of assistance
-Successful completion
of practice
-Reflective attitude to
the results
-Order and clarity in the
resolution of the practice
-Mandatory attendance
at all sessions
Written exam: short| . _Teamwork and
i participative attitude
‘ questions and problems
Computer practices | solving 3
evaluation
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the results

-Order and clarity in the

resolution of the practice
-Mandatory attendance

at all sessions

Practical classes
(seminars)  evaluation
and continuous
evaluation

Questionnaires at the
end of the thematic 2
blocks

Theory evaluation system: written exam.

At the end of the first semester an exam corresponding to the explained matter will take place. If the
obtained mark is equal to or greater than 5, it is considered that the matter has been approved in the
academic year. This grade is saved until July.

At the end of the second semester, an exam corresponding to the explained matter in this period of time
will take place for those students who have passed the first exam. Total matter of the course (final exam)
will take place for those students who had not passed the first exam, had not attended or are interested in
improving the obtained mark.

The final grade will be that obtained in the final exam or the average of the two parts exam, as long as the
mark of each part is equal to or greater than 5.

Practices evaluation system

Laboratory practices: Mandatory attendance at all practical sessions, a written exam of the practices will
take place. 5 % of the final laboratory practices mark will correspond to the criteria specified at the A
section in laboratory practices evaluation, and 95 % to the those specified at the B section.

Computer classroom practices: Mandatory attendance at all practical sessions, a written exam of the
practices will take place.

If the obtained mark in each of the practices (laboratory and computer) is equal to or greater than 5, it is
considered that the matter has been approved in the academic year. If a student fails the laboratory and/or
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computer practices exam, which is performed at the end of the practical sessions, the new practical exam
will be on June and/or July final exam (two opportunities per academic year). This exam will be convened
and evaluated by the responsible teachers.

Practical classes ( seminars) evaluation and continuous evaluation through the use of the virtual
classroom questionnaires tool at the end of the thematic blocks.

When a student does not submit to the theory exam at the first regular call for the academic year but has
been evaluated in any of the rest educational activities (laboratory practice, informatics practices,
tutorials,...) the qualification report will be not attended. However, if in the second call, the student does not
attend the theory exam, the qualification report will be failed, and the numerical will be calculated according
to the percentages allocated to each of the activities carried out. In summary: in second call not attended
will qualify only students who had not attended any of the activities integrating the subject.

Evidence of copying or plagiarism in any of the assessable tasks will result in failure to pass the subjectand
in appropriate disciplinary action being taken. Please note that, in accordance with article 13. d) ofthe
Statute of the University Student (RD 1791/2010, of 30 December), it is the duty of students to refrainfrom
using or participating in dishonest means in assessment tests, assignments or university
officialdocuments.

In the event of fraudulent practices, the "Action Protocol for fraudulent practices at the University
ofValencia" will be applied (ACGUV 123/2020): https://www.uv.es/sgeneral/Protocols/C83sp.pdf
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