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This certificate of proficiency is designed to meet the
increasing need for trained and competent associates
in laboratory environments. The required courses provide
students with fundamental laboratory skills to start or
enhance a career in the biosciences. Students completing
this certificate can expect employment utilizing their
technical skills in the performance of tests and routine
tasks inherent to a wide range of laboratory environments.
This certificate is intended for the development of general
laboratory skills as well as professional growth for those
already employed in the industry.

Preparation for the Program

Students will be prepared to succeed in courses in
biotechnology by taking the following prerequisite
coursework or eligibility as determined by the appropriate
placement process:

* ENGL 50 Introduction to College Composition
or equivalent

* MATH 64 Intermediate Algebra

*  CHEM 140 Preparation for General Chemistry:
For Science Majors



Certificate of Proficiency in Laboratory Skills

R e S ss s
BIO 105 Introductory Biology: Biotechnology
in Society 3
BTEC 110 Basic Techniques in Biotechnology
BTEC 120 Business and Regulatory Practices in
Biotechnology 3
4 s 10

To learn more about careers in biotechnology,

pleasevisit s s /3.

Courses listed are subject to change. Please check requirements in
the current college catalog at ca alog.miracos a,e‘cj /disciplines/
bio echnolog or speak with a MiraCosta College general counselor.

04/18 Revised
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This certificate of achievement provides a foundation in,
and practical application of, the technologies employed
by biotechnology companies engaged in the production
of cell-derived products from small to large scales. Through
a combination of applied lecture and hands-on laboratory
instruction, students acquire the confidence, competence,
and compliance for technical work in a regulated
environment.

Careers in Bioprocess Technology

Bioprocess technologies encompass the operation

of specialized equipment and instrumentation used

to produce biopharmaceuticals or reagents utilized

by biotechnology, pharmaceutical, and academic
research labs. Students learn to grow a variety of cells,
express a biomolecule of interest, and recover the
desired biomolecule through a series of purification steps.
They learn to follow good manufacturing practices by
maintaining records in order to comply with quality system
requirements and government regulations. This certificate
is designed for bioprocess-technician skill development
as well as professional development for those already
employed in the industry.

Preparation for the Program

Students will be prepared to succeed in courses in
biotechnology by taking the following prerequisite
coursework or eligiblity as determined by the appropriate
placement process:

* ENGL 50 Introduction to College Composition
or equivalent

“ MATH 64 Intermediate Algebra

* CHEM 140 Preparation for General Chemistry:



Certificate of Achievementin
Bioprocess Technology
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BTEC 110 Basic Techniques in Biotechnology 4
BTEC 120 Business and Regulatory Practicesin
Biotechnology 3
BTEC 211 Technical Writing for Regulated Environments 1
BTEC 221 Bioprocessing: Cell Culture and Scale-up 1.5
BTEC 222 Bioprocessing: Large Scale Purification 15
S8 Us A SR af J; 1
BTEC 210 Data Analysis with Excel
BTEC 292 Internship Studies
BTEC 299 Occupational Cooperative Work Experience
’ s 12

Courses listed are subject to change. Please check requirements in

the current college catalog at ca alog.miracos a.ed /disciplines/
¥

bio echnolog or speak with a MiraCosta College general counselor.

04/18 Revised



RESEARCH & DEVELOPMENT
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The Research and Development certificate of achievement
is designed to meet the increasing need for entry-level
laboratory technicians, especially in the field of research
and development. Technicians in this field must be
proficient in the application of scientific methodology to
solve problems. They must learn and implement laboratory
procedures and use specialized laboratory equipment.
Competency in organizational, computational and



Certificate of Achievementin
Research & Development

R S sss: s
BIO 105 Introductory Biology: Biotechnology

in Society 8
BIO 204 Foundations of Biology: Biochemistry, Cell

Biology, Genetics, and Molecular Biology 4

or BIO 204H Foundations of Biology: Biochemistry, Cell
Biology, Genetics, and Molecular Biology

(Honors) 4
BTEC 110 Basic Techniques in Biotechnology 4
BTEC 120 Business and Regulatory Practices in

Biotechnology 3
BTEC 180 Biostatistics 4
or MATH 150  Calculus and Analytic Geometry | 5
or MATH 150H Calculus and Analytic Geometry | (Honors) 5
BTEC 210 Data Analysis with Excel 1
CHEM 150 General Chemistry |I: For Science Majors 5

or CHEM 150H General Chemistry |: For Science Majors
(Honors)

CHEM 151 General Chemistry II: For Science Majors 5

or CHEM 151H General Chemistry Il: For Science Majors
(Honors)

ENGL 100




BIOMANUFACTURING
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Biomanufacturing leverages the understanding of biology
to manufacture products or perform services that impact

health, agriculture, the environment, and industrial needs.

The biomanufacturing certificate of achievement expands
on the basic foundation acquired in the bioprocess
technology certificate to further prepare entry-level
technicians for employment in the regulated environment
of biomanufacturing. Technicians in this field must learn
and implement laboratory procedures and use specialized
laboratory equipment in the production of a cell-based
product. Competency in organizational, computational,
and communication skills is required. This program is
designed to give students the theoretical background

and practical experience necessary to work effectively in
biomanufacturing at the entry level as well as to prepare
them for advancement to the baccalaureate degree in
biomanufacturing at MiraCosta College.

Careers in Biomanufacturing

Graduates of this certificate program can expect to be
employed in various capacities, including quality control,
quality assurance, production, process development,
and analytical testing.

Associate Degree in Biomanufacturing

Students may earn an associate degree in biomanufacturing
by completing the certificate of achievement and

the general education courses required for MiraCosta
College’s associate degree. Students should meet with a
counselor to identify required courses and to develop a
written educational plan for the degree.



Certificate of Achievement in Biomanufacturing
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BIO 105

BTEC 110
BTEC 120

BTEC 180
BTEC 210
BTEC 211
BTEC 221

s\s:

Introductory Biology: Biotechnology in
Society

Basic Techniques in Biotechnology

Business and Regulatory Practicesin
Biotechnology

Biostatistics (or equivalent)
Data Analysis with Excel
Technical Writing for Regulated Environments

s

N

3
4
1
1




BACHELOR’S DEGREE

IN BIOMANUFACTURING
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The biomanufacturing baccalaureate develops the skills,
abilities, and knowledge for students to work in the unique
environment of biological production where the science
thrives in partnership with quality and compliance.

Admission & Eligibility Requirements

The biomanufacturing BS degree builds upon the college’s
associate degree program in biomanufacturing. This
degree will allow students who complete the associate
degree or equivalent coursework from other colleges to
enter as juniors and earn a baccalaureate.

Eligibility Requirements for Admission:
A. Overall GPA of 2.0 for all coursework

B.
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English/ Area 1A:
Communication ENGL 100 (4U)
Math MATH 64 (4U)*
Sciences

; BIO 105 (3U)
(Prep for major CHEM 140 (4U)

and GE-Area 5)

Major Courses

Social & Behavioral
Sciences GE-Area 4

Upper-Division GE
Electives

Area 1B (3-4U)

BTEC 180 (4U)

BTEC 110 (4U)

One course
(3v)

One course
(3V)

CHEM 150 (5U)

BTEC 120 (3U)
BTEC 210 (1U)

One course
(3U)

One course
(3U)

Area 1C (3U)

CHEM 151 (5U)

BTEC 211 (1U)

BTEC 221* (1.5U)

BTEC 222* (1.5U)

200-level BTEC
elective courses (2U)

One course
(3V)

BTEC 300 (3U)
BTEC 360 (3U)

BIO 340 (3U)

BUS 302 (3U)

PHIL 302* (3U)

04/18 Revised



