MLS 4550C IMMUNOHEMATOLOGY & TRANSFUSION PRACTICES

FALL 2001

TEXT: 

Harmening. Modern Blood Blanking and transfusion practices 4rd ed. 1999

This syllabus is designed to keep you updated with course requirements and expectations. Included in the syllabus are the course goals, objectives for learning, various reference sources and information about the course grading.

COURSE DESCRIPTION:

Lecture and laboratory course integrates theoretical concepts and practical application related to the blood donation process, transfusion therapy practice and blood group system biochemistry, genetics and serology.

COURSE GOALS

This course will introduce the student to the theories and techniques of immunohematology and transfusion practices.

In addition, the course will expose the student to the knowledge, skills and abilities required to build confidence in the practice of immunohematology and transfusion medicine. Achievement of these goals should lead to the production of accomplished and well-rounded immunohematology professional.  

COURSE EXPECTATIONS

This course of study is structured in such a way as to provide you the opportunity to understand and learn the art and science of immunohematology and transfusion medicine. Learning and understanding of materials taught will be made possible by attending class, following directions and instructions, asking questions and participating actively in the learning process. To complete the course requirements and pass the course successfully, you will have to be fully committed to the learning process. To this end, you must adhere to course policies and requirements.

 COURSE POLICIES AND REQUIREMENTS

· Attendance: tardiness, leaving class, or not being present in class reduces your learning opportunity and consequently affect your grade. Absences may result in missed laboratory exercises and lost opportunity to obtain needed information and thus affect your ability to perform well in examinations and quizzes. However, unusual circumstances resulting in tardiness and absences will be considered on a case by case basis by the instructor. The circumstance must be communicated to the instructor as soon as possible in the cases of tardiness or within twenty-four hours from the class time missed in cases of absence. You will have to arrange and negotiate make-up work with the instructor in the cases of excused absences.

· Assignments: assignments such as reading and laboratory reports must be completed before class. 

· Management of resources: you must prioritize class time, follow instructions, and ask questions when you do not understand. You are expected to participate actively in class discussions. 

· Academic integrity: the instructor abides by the FGCU policy on academic integrity. 

· Grading: 

The lecture component accounts for 50% of course grade.  Exams 1, 2 & 3 are valued at 100 points each. The comprehensive final exam is valued at 200 points. 

The Laboratory component accounts for 50% of course grade. Each laboratory exercise is worth 20 points and the unknown is worth 20 points.  Each quiz is worth 50 points

Grading Scale:

A = 900 – 1000

B = 800 – 899 

C = 700 – 799

D = 600 – 699

F = < 600 

Faculty:




Henry O. Ogedegbe, Ph.D., BB(ASCP), C(ASCP)SC, CLS(NCA)







email: hogedegb@fgcu.edu






Phone: x7486







Office: BHG 120







Office Hours: 
M, W, 9:00 a.m. – 12:00 p.m.









And by appointment 

Class Meets:




Lectures/ Labs: Tuesdays and Thursdays 8:00-10:15 am
 WH 268

COURSE OBJECTIVES

These objectives indicate the expected abilities of the students following the completion of lectures, readings and laboratory experiences in each content area.

A. Introduction

1. Apply laboratory safety as described in the OSHA of 1970, 29 USCA section 655 and all subsequent regulations including instructions in universal precaution which is incorporated by reference in the safe use of laboratory equipment and procedures and ensuring the safety of others. 

2. Ask appropriate scientific questions and demonstrate ability to evaluate and draw conclusions.

3. Demonstrate effective interpersonal relationships in working with others in the classroom and laboratory.

4. List the areas of the red cell metabolism that are crucial to normal red cell survival and function.

5. Describe the chemical composition of the red cell membrane in terms of percentage of lipids, proteins, and carbohydrates.

6. List the various metabolic pathways involved in red cell metabolism, stating the specific function of each one.

7. List the two most important red cell membrane proteins and describe their function and the characteristics of deformability and permeability.

8. List globin chains found in HbA, HbA2, HbF, and HbA1C and their respective concentrations (in percent) found in vivo.

9. Define hemoglobin function in terms of the oxygen dissociation curve.

10. List five areas of blood preservation research.

11. List the types of blood substitutes.

12. Describe the metabolism and function of platelets

13. Prepare a 2% and a 5% red blood cell suspension.

14. Grade an agglutination reaction as to strength of the reaction
B. Basic Genetics

1. Describe the processes of mitosis and meiosis.

2. Discuss Mendel’s law of independent segregation and of dominance.

3. Interpret the inheritance of pattern of a trait or gene by examination of the pedigree analysis.

4. Distinguish between X-linked and autosomal inheritance. 

5. Describe the process of replication, transcription and translation.

C. Fundamentals of Immunology

1. Describe the first second and third lines defense in the immune system

2. Name and describe the characteristics and functions of the cells involved in the immune response.

3. Describe how the immune system is regulated by gene expression.

4. Discuss traditional and nontraditional laboratory techniques for detecting antigen-antibody reactions.

5. Discuss factors affecting agglutination reactions.    

D. ABO Blood Group System

1. Explain the mode of inheritance of H, A1, A2, B, O, AB, Oh, cis AB, weaker subgroups of A and B. Name enzymes coded for by H, A, and B alleles. 

2. Name the ABH precursor substance and state its chemical nature: (a) on the RBC surface, and (b) in secretions. Name the immunodominant monosaccharides of H, A and B. Explain how and why the amount of H substance varies on RBCs of Group Oh, A1B, A1, B, A2 and O.

3. List and explain steps necessary to resolve ABO grouping discrepancies due to (a) serum and (b) cell problems.

4. Describe ABO antibodies in terms of immunoglobulin class, mode of stimulation, typical serological reactivity, and clinical significance. Discuss the use of polyclonal and monoclonal antisera for ABO typing.

5. Accurately and efficiently perform and interpret ABO typing as part of routine or stat workload. 

E. Lewis System and Secretor Status

1. Explain how the following phenotypes are inherited: secretor, nonsecretor, Le(a+b-), Le(a-b+), and Le(a-b-). Explain the relationship between Se and the presence of H, A, and B in secretions. Name the protein coded for by Le. Given a patient’s genotype, state the phenotype in terms of ABO Group, Secretor status, and Lewis type.

2. State the biochemical nature of the Le antigens. Explain how the Le antigens become red cell antigens. Explain why only type 1 chains are Lewis precursors. Describe the biochemical difference between Lea and Leb, and name their immediate precursors.

3. Describe Lewis antibodies in terms of: immunoglobulin class, mode of stimulation, typical serological reactivity, and clinical significance.

4. Explain the principle of the HAI test for secretor status.

F. Rh System

1. Explain the mode of inheritance of: (a) normal Rh phenotypes and (b) Rhnull. Explain the difference between the Fisher-Race and Wiener, theories of inheritance. Be able to interchange the Fisher-Race, Wiener, and numerical notations for the common Rh antigens. Express the most common Rh positive and negative genotypes in terms of (a) the Fisher-Race and Wiener nomemclatures and (b) the antigens present on the red cells. 

2. Describe the biochemical nature of the Rh antigens. Define the weak D variant. Explain the clinical significance of weak D.

3. Describe the common Rh antibodies of single specificity in terms of immunoglobulin class, mode of stimulation, optimal reaction phases, clinical significance, and spcificities often found together. Explain why anti-E accompanies anti-c and anti-C accompanies anti-e.

4. Explain the principle, sources of error, and controls for Rh typing using (a) slide and modified/rapid tube anti-Rh, (b) saline anti-Rh and (c) chemically modified anti-Rh (d) monoclonal anti-D.

5. Accurately and efficiently perform and interpret Rh typing as part of routine and stat workload, including tests for the weak D antigen.

G. Other Antigen Systems 

(For the following red cell antigen systems—Kell, Kidd, Duffy, MNSs, P, I and miscellaneous antigens).

1. Describe the mode of inheritance of antigens in the system. Identify alleles in the system, including high frequency, low frequency, and rare variants.

2. Identify the most common phenotypes in Caucasian, and African-American populations. Rank the immunogenicity of the antigens as “high” or “low” (compared with other RBC antigens). Identify antigens to which alloantibodies are commonly encountered.

3. Describe immunoglobulin class, mode of stimulation, optimal reaction phases, non-reactive phases (if any), and clinical significance.

4. Perform phenotypings/genotypings for “other” red cell antigens, using appropriate controls.

H. Antibody Screening and Identification

1. Recognize serological reaction patterns typical of (a) clinically significant IgG alloantibodies (b) IgM alloantibodies, (c) cold-reacting autoantibodies and (d) warm-reacting autoantibodies.

2. Describe antibody enhancement techniques and explain their effects.

3. Describe polyspecific and monospecific antihuman sera. Discuss the uses of polyspecific AHG, anti-IgG and anti-complement in indirect antiglobulin testing.

4. Identify some common causes of false or “nonspecific” agglutination such as rouleaux, fibrin, dirt, and bacteria contamination.

5. Define adsorption, elution and neutralization. Explain the use of these techniques in the identification of weak reacting multiple antibodies.

6. Propose and defend strategies for identifying: (a) simple alloantibodies (warm or cold, unequivocal reactions), (b) multiple alloantibodies (warm and/or cold, unequivocal reactions) (c) cold antibodies, (d) warm autoantibodies (e) alloantibodies in the presence of cold or warm autoantibody, (f) low-titer alloantibody (equivocal reactions)

7. Perform antibody screens and identifications using enhancement techniques.

I. Compatibility Testing

1. Explain the purpose of each test/phase in the pretransfusion testing protocol, including patient identification protocol, type and screen, crossmatch.

2. Describe and explain a strategy for resolving an incompatible crossmatch for a recipient with a (a) positive antibody screen, or (b) negative antibody screen. Evaluate potential risk vs. benefit of transfusion in specific cases.

3. Select blood for crossmatch for patients with alloantibodies.

4. Accurately and efficiently perform pretransfusion testing in routine and stat situations.

J. Positive Direct Antiglobulin Test and Immune Hemolysis

1. Explain the significance of a positive DAT to cell survival.

2. Contrast the information obtained from positive DAT’s by performing antiglobulin testing using: (a) polyspecific AHG, (b) anti-IgG, and (c) anti-complement.

3. Given a case history with all pertinent lab data for a patient with a positive DAT, be able to recognize a diagnosis that is consistent with the history and data.

4. Discuss the principle of different elution techniques.

5. Prepare an eluate from a sample with a positive DAT, identify the antibody(ies) in the eluate.

K. Hemolytic Disease of the Newborn

1. Describe the pathophysiology of HDN, including (a) immunologic mechanism, (b) effects in the fetus, and (c) effects in the newborn. Explain why effects are different in fetus and newborn.

2. For each of the three type of HDN viz. ABO, Rh, and other, describe (a) mechanism of maternal immunization, (b) typical laboratory results in mother and newborn, (c) usual severity, and (d) selection of blood for exchange transfusion.

3. Explain the purpose of prenatal tests in the evaluation of HDN, including type and screen, antibody identification, antibody titers, and bilirubin analysis on amniotic fluid.

4. Explain the purpose of neonatal tests in the evaluation of HDN, including type and screen on mother’s sample, type and DAT on cord blood, elution.

5. Explain the mode of action and use of RhIG in the prevention of Rho HDN, and list and explain candidacy requirements for antenatal and postnatal RhIG. Discuss appropriate use of standard and micro doses of RhIG, and ways of determining the need for a greater-than-standard dose of RhIG following delivery. 

6. Describe the historical effect of RhIG on the incidence of HDN. Determine candidacy/noncandidacy status of a patient by performing appropriate testing. Estimate appropriate dose of RhIG by performing a Kleihauer-Betke acid elution stain.

L. Warm Autoimmune Hemolytic Anemia (WAIHA)

1. Describe and explain possible results of the differential DAT in WAIHA.

2. Describe the characteristics of the antibodies responsible for WAIHA (including Ig class, reactive phases, and specificity of the antibody in the eluate and serum)

3. Describe protocols for identification of an alloantibody and crossmatch in the presence of a warm autoantibody. Discuss potential sources of error in these procedures.

4. Discuss problems in the management of anemia in a patient with WAIHA.

5. Identify antibody(ies) in the serum and eluate of a patient with WAIHA.

M. Cold Reactive Autoantibodies

1. Describe the differences between pathological and benign cold reactive autoantibodies.

2. Describe how cold agglutinins can interfere in the following routine red cell and serum tests: ABO forward and reverse typing, Rh typing, DAT, Ab screen and identification, and crossmatch.

3. Define the following methods and their application to resolving problems with cold agglutinins: prewarming technique, ant-IgG, and cold autoadsorption. 

4. Describe the pathology of cold hemolytic disease (CHD). Name the diseases associated with secondary CHD.

5. Discuss the management of anemia in patients with CHD. 

6. Describe the clinical significance of PCH.

7. Discuss the specificity of the Donath-Landsteiner antibody and the behavioral characteristics of this antibody.

8. Perform an adsorption of a cold autoantibody looking for underlying alloantibodies.

N. Drug-Induced Positive DAT 

For each of the four mechanisms associated with drug-induced immune hemolytic anemia




Drug-cell




Alteration of RBC Membrane by Drug




Immune-complex




Autoantibody

1. Describe the mechanism resulting in immune hemolysis.

2. List common drugs known to cause immune hemolytic anemia by that mechanism.

3. Describe and explain the results of the differential DAT.

4. Describe the serological activity of an eluate and the serum

5. Discuss the severity of the anemia and the need for discontinuing the drug.

O. Blood Donors

1. Explain the necessity for a blood donors identification and notification protocol.

2. List general qualification for blood donors, including lab data and physical exam results.

3. Explain the purpose of each medical history question on the donor registration form.

4. Know the medical indication for (a) temporary and (b) permanent rejection of potential blood donors.

5. List and explain the purpose of each test required in the initial testing of donor blood by the blood collection agency.

6. List and explain the purpose of each test required in the retesting of donor blood by a transfusion service.

7. Discuss autologous and directed donations in terms of donation criteria and their advantages/disadvantages. Discuss the use of intraoperative and perioperative salvage of blood.

8. Perform retesting of donor blood in hospital transfusion service.

P. Hemapheresis

1. Define hemapheresis

2. Explain the principle intermittent flow and continuous flow separation employed in cell separator machines.

3. For each of the procedures listed below:  (a) define, (b) describe the process and (c) list purpose(s) in therapy and donation:

plasmapheresis

plasma exchange

leukapheresis

thrombocytapheresis

erythrocytapheresis

4. Describe storage requirements for “pheresis packs” 

Q. Blood Component and Fractions: Hemotherapy

1. Distinguish between component and fraction.

2. For each of the following blood components or fractions, describe: (a) preparation, (b) storage, and (c) indications for use (as established by AABB)

Red Blood Cells

Frozen Red Cells

Leukocyte Reduced Red Cells

Platelet Concentrate

Fresh Frozen Plasma

Frozen Plasma

Cryoprecipitated Antihemophilic Factor

Immune Serum Globulin

Rho (D) Immune Globulin

Normal Serum Albumin

Plasma Protein Fraction

Recombinant products 

Irradiation of blood

3. Describe biochemical changes occurring in stored blood and different preservation solutions available.

4. Given appropriate case histories, judge whether a patient should be transfused and select the appropriate component(s).

R. Transfusion Therapy

1. Describe the blood components currently available for therapeutic use.

2. Select the appropriate blood products for patients with specific disorders.

3. State the expected incremental increase of a patient’s:

a. Hematocrit following transfusion of each unit of packed cells.

b. Platelet count following transfusion of each unit of platelets.

4. Discuss role of irradiation in the prevention of posttransfusion graft-versus-host disease.

5. State the purpose of the maximum surgical blood order schedule.

6. State the main advantage of autologous transfusion.

7. Specify the steps involved in the proper administration of blood.  

S. Adverse Transfusion Reactions

1. State ideal effect on the recipient of a transfusion of one unit of packed red cells.

2. Explain the primary purpose of laboratory investigation of a suspected transfusion reaction.

3. List and explain the purpose of each test performed in the laboratory investigation of hemolytic transfusion reactions.

4. Distinguish among the three major types of transfusion reactions: Hemolytic (Immediate and delayed), Febrile, and allergic in terms of (a) causes, (b) symptoms, (c) laboratory signs, (d) presence/absence of immune hemolysis and (e) usual severity.

5. Discuss possible adverse reactions to blood components other than red blood cells. 

6. Discuss the significance of other unfavorable results of transfusion, including: (a) anaphylactic shock, (b) circulatory overload, (c) bacterial contamination of blood, (d) noncardiogenic pulmonary reactions (e) toxicity (f) alloimmunization, (g) disease transmission, (h) embolism, (I) cold blood, (j) graft vs. host disease, (k) effect of massive transfusion.

T. Quality Assurance and Compliance

1. Describe quality assurance procedures used in hospital transfusion services to monitor: (a) personnel, (b) Antisera and Reagent cells (c) Equipment, (d) Donor Blood and Components

2. Given daily reagent and equipment QA data, judge whether the results are acceptable or not acceptable.

3. Describe QA procedures required in the preparation of: (a) whole blood, (b) red blood cells, (c) platelet concentrate, (d) frozen red cells, (e) leukocyte reduced red cells, (f) frozen plasma, (g) cryoprecipitate.

4. Perform daily reagent and equipment QA. Identify problems, which are detected by these QA procedures.

U. Blood Bank Information Systems

1. Describe the advantages of computer information system in the blood bank.

2. Describe the component of a computer information system in the blood bank.

3. List documentation required when a computer system is used in the blood bank.

4. Define validation of the computer information system sign.

LABORATORIES

In order to succeed in the laboratory component of the course, the student will be required to provide a written report of all laboratory exercises, correctly answer lab exercise questions, succeed in the quizzes and score 100% with the unknown sample. 

Each student will be required to perform the following lab exercises:

1. 5 agglutination reactions for grading 

2. 10 blood samples for ABO and Rh typing

3. 10 blood samples for antigen typing

4. 10 blood samples for crossmatching

5. 5 blood samples for antibody identifications

6. 3 blood samples for fetal screen

REFERENCES

· Technical Manual, American Association of Blood Banks, 12th edition, 1996.

· Immunohematology, Principles and Practice, 2nd edition Eva D. Quinley, Lippincott, Philadelphia, Pennsylvania, 1998.

· Fundamentals of Immunohematology, Theory and Technique, Mary Louis Turgeon, Williams and Wilkins, Baltimore, Maryland, 1995.

· Textbook of Blood Banking and Transfusion Medicine, Sally V. Rudmann, W. B. Saunders Company, Philadelphia, Pennsylvania, 1995.

· Essentials of Immunohematology, John C. Flynn, Jr. W. B. Saunders Company, Philadelphia, Pennsylvania, 1998.

Lecture/Laboratory Schedule

	Date
	Day
	Lecture/Laboratory Schedule
	Assignments

	Aug –28
	T
	Lectures 1 Historical Perspectives, Review of Metabolism and Current Trends

Laboratory Policy, Grading Policy and Blood Bank Safety
	CH 1 

	Aug –30
	TH
	Lecture 1 cont. 

Lab Exercise 1(Preparation of Red Cell suspension/Grading of agglutination reactions)
	CH 1

	Sep – 4
	T
	Lectures 2 Basic Genetics

Lab Exercise 1cont.
	CH 2

	Sep – 6
	TH
	Lecture 2 cont.

Lab Exercise 2 (Calibration of Serofuge/Cell Washer)
	CH 2

	Sep – 11 
	T
	Lecture 3 Fundamentals of Immunology

Lab Exercise 2 cont. 
	CH 3

	Sep – 13
	TH
	Lecture 3 cont.

Lab Exercise 3 (ABO Blood Group Typing; Test Tube Method)
	CH 3 & 5

	Sep – 18
	T
	Exam 1 

Lab Exercise 3 cont.
	CH 5

	Sep – 20
	TH
	Lecture 4 ABO Blood Group System

Lab Exercise 4 (Saliva Testing for A, B, H and Lea and Leb) 
	CH 5 & 7

	Sep – 25
	T
	Lecture 4 cont. 

Lab Exercise 4 cont.
	CH 7 

	Sep – 27
	TH
	Lecture 5 Lewis System and Secretor Status  

Lab Exercise 5 (Rh Typing; Test Tube Method) 

Lab Quiz 1
	CH 7 & 6 

	Oct – 2
	T
	Lecture 6 Rh System

Lab Exercise 5 cont. 
	CH 6

	Oct – 4
	TH
	Lecture 6 cont.

Practice Lab Exercise (Unknown ABO and Rh Typing test) 
	CH 6

	Oct – 9
	T
	Exam 1

Lab 6 (Antiglobulin Test) 
	CH 4

	Oct – 11
	TH
	Lecture 7 Other Blood Group Systems

Lab Exercise 6 cont.
	CH 8

	Oct – 16
	T
	Lecture 8 Other Blood Group Systems cont

Lab Exercise 7 (Antibody Detection and Identification) 
	CH 8

	Oct – 18
	TH
	Examination 2
Lecture 8a Detection and Identification of Antibodies

Lab Exercise 7 cont.
	CH 11

	Oct – 23
	T
	Lecture 9 Compatibility Testing

Lab Quiz 2 
	CH 12

	Oct – 25
	TH
	Lecture 9a Adverse Effects of Blood Transfusion

Lab Exercise 8 (Identification of Unexpected Antibodies) 
	CH 18

	Oct – 30
	T
	Lecture 10 Autoimmune Hemolytic Anemia

Lab Exercise 9 (Antigen Typing of RBCs; Direct Tube Test)
	CH 21

	Nov –1
	TH
	Lecture 10a Hemolytic Disease of the Newborn

Lab Exercise 9 cont.
	CH 20

	Nov – 6
	T
	Lectures 11 Information Systems in the Blood Bank

Lab Exercise 10 (Antigen Typing of RBC; Saline Tube Test)
	CH 25

	Nov – 8
	TH
	Lecture 11a Quality in Blood Bank

Lab Exercise 10 cont.
	CH 15

	Nov – 13
	T
	Examination 3  

Lab Exercise 11 (Antigen Typing of RBCs; Direct Tube Test)
	CH 4

	Nov – 15
	TH
	Lecture 11b Transfusion Safety and Federal Regulation 

Lab Exercise 11 cont.

Lab Quiz 3
	CH 14

	Nov – 20
	T
	Lecture 12 Donor Selection and Component Preparation

Lab Exercise 12 (Fetal Bleed Screening Test)
	CH 10

	Nov – 22
	TH
	Thanksgiving
	

	Nov – 27
	T
	Lecture 13 Transfusion Therapy

Lab Exercise 13 (Acid Eluate Stain; Modified Kleihauer-Betke) 
	CH 16

	Nov – 29
	TH
	Lecture 14 Apheresis

Lab Exercise 14 (Eluate Testing Using Gamma ELU-KIT II) 

Lab Quiz 4
	CH 17

	Dec – 4
	T
	Lecture 15 Case studies
	CH 11

	Dec – 6
	TH
	Unknown Samples to work up
	

	Dec – 11
	T
	Final Examination
	


The Following are Useful Resources on the Web

Journals and Organizations

http://www.redcross.org/immunohematology/
http://www.transfusion.org/
http://www.aabb.org/
http://www.osha.gov/
http://www.osha-slc.gov/OshStd_toc/OSHA_Std_toc_1910_SUBPART_Z.html
http://www.cc.nih.gov/ccc/dtm/dtm99.html
http://www.crossnet.org/
http://www.cc.nih.gov/ccc/dtm/dtm99.html
http://www.cap.org/HTML/checklist_html/cklst05p.html
http://www.doh.state.fl.us/mqa/ClinLab/jchome.htm
http://www.asmlt.org/websites.html
http://www.iccbba.com/page19.htm
http://www.nybloodcenter.org/
http://www.redcross.org/immunohematology/
Cord Blood Programs

http://www.cordblood.med.ucla.edu/
http://www.cbtg.com/
http://www.donor-link.org/refcase1.htm
http://www.blooddonor.org.uk/ibgrl/History.htm
http://www.worldmarrow.org/Minutes/GeneralMembership/19990322.html
Educational Resources

http://www.dadamo.com/
http://scarf.uth.tmc.edu/public/groups/index.html
http://www.biology.arizona.edu/human_bio/problem_sets/blood_types/inherited.html
http://www.ahsc.arizona.edu/opa/crnap/dec95cnp.htm
http://blue.vm.temple.edu/~pathphys/hematology/immunohe.html
http://blue.vm.temple.edu/~pathphys/hematology/immunohe.html
http://sln.fi.edu/biosci/blood/blood.html
http://rgfn.epcc.edu/rgfn/tfmain.htm
http://www.ahsc.arizona.edu/opa/crnap/dec95cnp.htm
http://www.biology.arizona.edu/human_bio/problem_sets/blood_types/inherited.html
http://www.biology.arizona.edu/human_bio/problem_sets/blood_types/inherited.html
http://www.medicine.uiowa.edu/path_handbook/Appendix/BloodCenter/BLOOD_TRANS_INFO.html
http://www.vnh.org/HospitalCorpsman1&C/Chapter07/Chapter07.html
http://www.promega.com/profiles/202/202_07/default.htm
http://unix.utb.edu/~wilhelm/bbank.html
http://www.uni-ulm.de/~wflegel/ABT/RES/
http://www.acithn.uq.edu.au/phd/thesis/wolter.html
http://www.bloodservices.ca/english/r_and_d/staff/chung.htm
http://www.duke.edu/~aaa1/bbtm.html
http://scarf.uth.tmc.edu/public/groups/020.html
http://www.octech.org/scscls/immuno.htm
http://www.ascp.org/general/about/pioneers/levine.asp
http://www.lhsc.on.ca/lab/bldbank/links.htm
http://www.bioc.aecom.yu.edu/bgmut/about.htm
http://www.ascp.org/bor/certification/reading/bb.asp
http://britannica.com/bcom/eb/article/3/0,5716,120963+1+106085,00.html
http://129.128.91.75/de/genetics/70gen-bgconventions.html
http://scarf.uth.tmc.edu/public/groups/index.html
http://www.bloodnet.org/
http://www.gmp1st.com/index.htm
Techniques

http://www.idmts.com/gel_test.html
http://www.immucor.com/
http://www.nybloodcenter.org/3c13.htm
http://www.vectorlabs.com/Lectins/LDBA.html
