
1 

 

MEGBI Antibiotics/Antibodies Production Pilot Plant (MEGBI-APP)- 5th Project Report (2016) 

 

 Completing integration of MEGBI-APP test rig (valves, automation) 

 Study for monoclonal antibodies production 

 Feasibility studies for production of antibiotics, vaccines and monoclonal antibodies 

Authors: 

Samir Mourad, Ahmad Trad, Asia Mourad, Rami Nassouh 

 

مركزززززاث الزززززلأوثط لزززززر ثطلتقززززز ث     زززززلأ ثتط     ززززز ث

 ط ا ت ت   

 لبنان -قضاء البترون –رأسنحاش 

Middle East Genetics and Biotechnology 

Institute (MEGBI) 

A Member Institute of AECENAR 

Main Road, Ras-Nhache, Batroun, Lebanon 

http://www.aecenar.com/institutes/megbi 

Initial Document: 9 June 2017 

Last update/ آخر تعديل:  15 August 2017 

www.temo-ek.de 

TEMO Biotechnology 

TEMO e.K., Im Klingenbühl 2a, 69123 Heidelberg, Germany 

http://www.aecenar.com/institutes/megbi
http://www.temo-ek.de/


  المضمون

Project Status at beginning of this project phase .............................................................................. 2 

 3 ........................................................................................... (Project Management) المشروع إدارة 1

 3 ..................................................................................................(Project phase goal) العمل هدف 1.1

1.2 Budget Planning ...................................................................................................................... 3 

1.3 Time Schedule / 3 ................................................................................................... الزمني الجدول 

1.4 Costs for completing protoype for Ampicillin production .................................................... 3 

1.4.1 Alternative 1: Stepper Motor for automatic valves .................................................................. 3 

1.4.2 Alternative 2: DC Motor for automatic valves ......................................................................... 3 

1.4.3 Alternative 3: Low cost servo (see chapter 6) ........................................................................... 5 

2 Marketing .................................................................................................................................. 6 

2.1 Feasibility Study for Antibiotics production .......................................................................... 6 

2.2 Feasibility Study for Vaciccine production ............................................................................. 6 

2.3 Feasibility Study for Monoclonal Antibodies production ...................................................... 6 

2.4 Brochure for LG Biotech .......................................................................................................... 7 

3 Basics ........................................................................................................................................ 01 

3.1 Torque at Stepper Motors and Servos .................................................................................. 01 

3.1.1 Product Example (from www.cnclablb.com) ......................................................................... 01 

4 Concept .................................................................................................................................... 00 

4.1 Flow diagram ........................................................................................................................ 00 

5 System Design (Ampicillin Pilot Production Plant Design) ................................................ 01 

5.1 Still missing (to be developed/manufactored/buyed in 2017 insha Allah) ........................... 05 

6 Process Control System ........................................................................................................... 06 

6.1 Automatic Valve ................................................................................................................... 06 

6.1.1 Alternative 1: DC Motor for automatic valves ....................................................................... 06 

6.1.2 Alternative 3: Stepper Motor .................................................................................................. 07 

6.1.3 Alternative3: Servo ................................................................................................................. 01 

6.1.3.1 Low Cost Servo ............................................................................................................ 01 

6.1.3.2 High cost Servo ............................................................................................................ 01 

6.2 Actual Motorized Valve Implementation ............................................................................. 00 

6.2.1 Hardware and Electronics ...................................................................................................... 00 

6.2.1.1 Adopted Motor ............................................................................................................ 00 



3 

6.2.1.2 Motor Controller and Interfaces .................................................................................. 00 

6.2.1.3 Power Management ..................................................................................................... 01 

6.2.2 Firmware and Software .......................................................................................................... 01 

6.2.2.1 Arduino Firmware ....................................................................................................... 01 

6.2.2.2 Python Software ........................................................................................................... 01 

6.2.3 Retrofit,3D Models and 3D Prints .......................................................................................... 02 

7 Concept for production of Monoclonal Antibodies .............................................................. 03 

7.1 Concept (from Dr Ahmad Trad) ........................................................................................... 03 

7.1.1 Project Plan for Monoclonal antibody core facility ................................................................ 03 

7.1.2 Materials Needed ................................................................................................................... 10 

7.1.2.1 Equipment .................................................................................................................... 10 

7.1.2.2 CHEMICALS ............................................................................................................... 12 

7.1.2.3 Cells, Animals .............................................................................................................. 14 

7.1.2.4 Website ......................................................................................................................... 14 

7.1.2.5 Products and price ....................................................................................................... 17 

7.2 Email Correspondence with Dr Ahmad Trad concerning business concept ....................... 20 

7.2.1 Introduction and meeting in Nuremberg in Ramadan 2017 (first Ramadan week) .............. 20 

7.2.2 Final result of discussion ........................................................................................................ 22 

7.2.3 CV of Dr Ahmad Trad ............................................................................................................ 25 

8 Suppliers .................................................................................................................................. 31 

8.1 Mechanical Parts (Valves, Sensors) ....................................................................................... 31 

8.1.1 Valves ..................................................................................................................................... 31 

8.1.2 Temperature Sensors .............................................................................................................. 31 

8.1.3 Pressure Sensors ..................................................................................................................... 32 

8.1.4 Flow Meters ............................................................................................................................ 33 

8.1.5 Visualization Software ........................................................................................................... 33 

 34 .................................................................................................................... (References) مراجع 9

 



Project Status at beginning of this project phase 

   

060116MEGBI-VPP_Assembly_simplified_manufactured.FCStd
 - Mechanical parts of minimal USP-DSP manufactored 

 

Process Control System 

05121621uhr_MEGBI
-APP_automation.py

 

 

- Automation system, Graphical User Interface 
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 (Project Management) إدارة المشروع 1

 (Project phase goal) العمل هدف 1.1

The goal is to install a minimal biotechnological USP - DSP production plant for monoclonal antibody 

(MAB) production in E.coli. 

The goal is to install a pilot plant for producing semi-synthetic penicillin. 

1.2 Budget Planning 

From 3rd project report, Ch. 1.4: Azm Association (Faisal Maulawi, Dr Dani Saaduddin, Dr Kifah Tout) 

visited AECENAR Center at Ras Nhache on 6th March 2015 and Business Plan 2 was discussed. Result 

(Status 17th March 2015): Azm wants a more detailed business plan with detailed market strategy. 

This is to be done in 2017. 

1.3 Time Schedule / الجدول الزمني 

Originally planned: 

Nov/Dec 14: Financement and Concept Phase 

Jan – June 15: Finishing of Development of MEGBI Vaccine Production Pilot Plant (MEGBI-VPP) 

Actually:  

March-May 2016: Migration of specification to semi-synthetic penicillin plant 

1.4 Costs for completing protoype for Ampicillin production 

1.4.1 Alternative 1: Stepper Motor for automatic valves 

Automatic valves

piece cost #pieces total pieces

سكر $4 18 $72

stepper motor $40 18 $720

acessories motor $10 18 $180

$0

Total cost $972  

 

1.4.2 Alternative 2: DC Motor for automatic valves 

 from www.cnclablb.com 



Metal DC Geared Motor - 12V 50RPM 9kg.cm rated torque 

Price : 15.95$ 

Serial number : ACT0022 

Description: 

This is a metal DC geared motor, 100% pure copper coils, high-density molecular layer, 100:1 metal reducer, small 

size, large torque. The maximum torque could arrive 50 kg.cm, stable and durable! 

Specification: 

Rated voltage:         12 V 

Gear reduction ratio:     100:1 

D output shaft diameter: 6 mm 

No-load speed:         50 RPM @ 12 v 

No-load current:     0.17 A 

Rated speed:         45 RPM @ 12 v 

Current rating:     0.68 A 

Rated torque:         9 kg.cm 

Locked-rotor torque:     50 kg.cm 

Locked-rotor current:     2.19 A 

Power:            5W 

Weight:         210 g 

Shipping List: 

Metal DC Geared Motor - 12V 50RPM 50kg.cm  x1 

Automatic valves

piece cost #pieces total pieces

سكر $4 18 $72

DC motor $15 18 $270

acessories motor $10 18 $180

$0

Total cost $522  
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1.4.3 Alternative 3: Low cost servo (see chapter 6) 

 

Automatic valves

piece cost #pieces total pieces

سكر $4 18 $72

low cost servo 9kg.cm $8 18 $144

acessories motor $10 18 $180

$0

Total cost $396

 

 



2 Marketing 

2.1 Feasibility Study for Antibiotics production 

 

2.2 Feasibility Study for Vaciccine production 

 

2.3 Feasibility Study for Monoclonal Antibodies production 
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2.4 Brochure for LG Biotech 

 

 



3 Basics 

3.1 Torque at Stepper Motors and Servos 

Wenn man an den Zeiger einer Turmuhr in der Stellung auf 3 Uhr ein Gewicht von 10 kg hängt, wirkt auf 

die Achse ein Drehmoment von 100 Nm (also 10000 Ncm). Ein Getriebemotor mit 100 Ncm könnte 

beispielsweise bei einem Hebel von 1 cm (an der Achse) noch 10 kg heben. 

 
 

3.1.1 Product Example (from www.cnclablb.com) 

 

Metal Gear Servo 

TowerPro MG995 

Servo - 9kg 

Price : 8$ 

Serial number : 

ACT0005 

Description: 

Modulation: Digital 

Torque: 4.8V: 130.54 oz-in (9.40 kg-cm) 6.0V: 152.76 oz-in (11.00 kg-cm) 

Speed: 4.8V: 0.20 sec/60° 6.0V: 0.16 sec/60° 

Weight: 1.94 oz (55.0 g) 

Dimensions:Length:1.60 in (40.7 mm) 

Width:0.78 in (19.7 mm) 

Height:1.69 in (42.9 mm) 

http://rn-wissen.de/wiki/index.php?title=Datei:Kirchturmuhr_150dpi.jpeg
http://rn-wissen.de/wiki/index.php?title=Datei:Kirchturmuhr_150dpi.jpeg
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4 Concept 

4.1 Flow diagram 
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5 System Design (Ampicillin Pilot Production Plant Design) 
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5.1 Still missing (to be developed/manufactored/buyed in 2017 insha Allah) 

 automatic control valves 

 piping 

 disc stack cetrifuge, homoginizer (for manufactoring disc stack centrifuge and homoginizer a CNC machine 

is needed) 

 connecting to automation system  
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6 Process Control System 

6.1 Automatic Valve 

 

170717_13R-B-D-Ch
-CH-M neuereeee.FCStd

 

6.1.1 Alternative 1: DC Motor for automatic valves 

 from www.cnclablb.com 

Metal DC Geared Motor - 12V 50RPM 9kg.cm rated torque 

Price : 15.95$ 

Serial number : ACT0022 

Description: 

This is a metal DC geared motor, 100% pure copper coils, high-density molecular layer, 100:1 metal reducer, 

small size, large torque. The maximum torque could arrive 50 kg.cm, stable and durable! 

Specification: 

Rated voltage:         12 V 

Gear reduction ratio:     100:1 
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D output shaft diameter: 6 mm 

No-load speed:         50 RPM @ 12 v 

No-load current:     0.17 A 

Rated speed:         45 RPM @ 12 v 

Current rating:     0.68 A 

Rated torque:         9 kg.cm 

Locked-rotor torque:     50 kg.cm 

Locked-rotor current:     2.19 A 

Power:            5W 

Weight:         210 g 

Shipping List: 

Metal DC Geared Motor - 12V 50RPM 50kg.cm  x1 

 

6.1.2 Alternative 3: Stepper Motor 

From www.cnclablb.com 

  

from www.cnclablb.com 

 

Bipolar Stepper Motor with Planet Gear Box (18kg.cm) 

Price : 40$, Serial number : ACT0017 

!!!needs additional drive!!! 
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6.1.3 Alternative3: Servo 

6.1.3.1 Low Cost Servo 

from www.cnclablb.com 

 

Metal Gear 

Servo 

TowerPro 

MG995 

Servo - 9kg 

Price : 8$ 

Serial 

number : 

ACT0005 

Description: 

Modulation: Digital 

Torque: 4.8V: 130.54 oz-in (9.40 kg-cm) 6.0V: 152.76 oz-in (11.00 kg-cm) 

Speed: 4.8V: 0.20 sec/60° 6.0V: 0.16 sec/60° 

Weight: 1.94 oz (55.0 g) 

Dimensions:Length:1.60 in (40.7 mm) 

Width:0.78 in (19.7 mm) 

Height:1.69 in (42.9 mm) 

6.1.3.2 High cost Servo 

 

DF15MG Tilt/Pan Kit 
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Price : 47.5$ 

Mark : DFRobot 

Serial number : FIT0046 

This is a 2DOF Pan and Tilt Kit assembly for horizontal surface mount. It equipped with a DF15MG 

servo which offers 15 kg high-torque 

6.2 Actual Motorized Valve Implementation 

6.2.1 Hardware and Electronics 

6.2.1.1 Adopted Motor 

The adopted motor is the TowerPro MG995 DC Servo Motor with the following specs: 

 Modulation: Digital 

 Torque: 4.8V: 9.40 kg-cm 6.0V: 11.00 kg-cm 

 Speed: 4.8V: 0.20 sec/60° 6.0V: 0.16 sec/60° 

 Weight: 1.94 oz (55.0 g) 

 Dimensions:Length:1.60 in (40.7 mm) 

 Width:0.78 in (19.7 mm) 

 Height:1.69 in (42.9 mm) 

 LINK – CNC LAB Shop 

 

Figure ‎6-1 – TowerPro MG995 

 

The adopted motor provides the required torque to turn the ball valve. 

A set of 18 servos are used with a control unit shown in 6.2.2 to allow opening and closing of 18 ball 

valves. 

6.2.1.2 Motor Controller and Interfaces 

To accommodate 18 servo motors and ensure best response the Arduino Mega 2560 was chosen for 

the following reasons: 

 Enough PPM capable IO count to control the servos. The Arduino Mega 2560 allows control of 48 Servo motors 

while most of other Arduino boards allow control of only 12 servos max. 

 Availability of an IO shield that makes powering and connecting all the servos much more convenient and much 

less time consuming. 

 

Figure ‎6-2 – Arduino Mega - LINK 

 

Figure ‎6-3 – Mega Sensor Shield - LINK 

 

http://www.cnclablb.com/product_responsive.aspx?prid=11066
http://www.cnclablb.com/product_responsive.aspx?prid=11038
http://www.cnclablb.com/product_responsive.aspx?prid=252
http://www.cnclablb.com/product_responsive.aspx?prid=252
http://www.cnclablb.com/product_responsive.aspx?prid=252
http://www.cnclablb.com/product_responsive.aspx?prid=252
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Interfacing between MEGBI python GUI and the servos can be accomplished in two ways: 

a. Via Digital input signals on the Arduino Shield. 

b. Via Communication through the Arduino USB port. 

Digital interface mode and communication mode can be used at the same time if necessary. 

The following IO map illustrates the IO allocation for the servos and the digital inputs on the 

Arduino Shield: 

VAVLE ID COMMAND PIN 

(ARDUINO INPUT) 

SERVO PIN 

(ARDUINO OUTPUT) 

1 DIO 33 DIO 14 

2 DIO 34 DIO 15 

3 DIO 35 DIO 16 

4 DIO 36 DIO 17 

5 DIO 37 DIO 18 

6 DIO 38 DIO 19 

7 DIO 39 DIO 20 

8 DIO 40 DIO 21 

9 DIO 41 DIO 22 

10 DIO 42 DIO 23 

11 DIO 43 DIO 24 

12 DIO 44 DIO 25 

13 DIO 45 DIO 26 

14 DIO 46 DIO 27 

15 DIO 47 DIO 28 

16 DIO 48 DIO 29 

17 DIO 49 DIO 30 

18 DIO 50 DIO 31 

 

 

Figure ‎6-4 – Inputs and Outputs Allocation 

 

The digital input mode of control allows closing and openning the valves by set or clearing the 

corresponding DIO respectively. 

On the other hand, controlling the valves via USB communication with Arduino is implemented in 

an example Python code using a couple of Python classes discussed in more details in part 6.2.2. 
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6.2.1.3 Power Management 

One of the reasons of choosing Arduino Mega IO shield was powering the motors as mentioned 

earlier, as 18 Servo motors can consume a hefty amount of power. 

Each servo motor can consume up to 1.2 Amps at 5V at certain moments when closing or openning 

the valves. Thus in terms of power management the following mesures were taken: 

 The IO shield allows powering the servos from a separate power connector (Green screw terminal in Fig6-4) 

thus isolating the limited Arduino regulator from motors consumption and ensuring microcontroller chip 

performance and functionality. 

 Within the Arduino Firmware, precautions were taken so that the servos are only consuming power while 

opening or closing and for a limited time beyond that. After the time delay of a motor’s activity the motor is 

powered down to cut its consumption to almost zero Amps. 

Having mentioned the above points, selecting the motors power supply is highly related to the 

number of motors that are expected to be active simultaneously. For example, if the automatic mode 

of the plant requires that 6 motors have to be active at a certain moment; and active means is 

currently in the process of opening or closing; then the power supply should be a 5 VDC with at 

least 6 x 1.2A = 7.2 Amps. 

The arduino board itself can be powered either by a USB cable connected to PC or by any standard 

wall adapter with voltage between 7.4V and 12V. 

6.2.2 Firmware and Software 

6.2.2.1 Arduino Firmware 

The Arduino controller is loaded with a firmware featuring the following: 

 Control of 18 Servo motors with preset positions for closed and opened valve. 

 Digital Input control for all 18 valves. 

 Communication protocol class for two way communication with Python GUI on PC. 

 Power management for all motors. 

The firware was developed by CNC LAB. 

The code is developed with maintenance and scalability in mind. 

6.2.2.2 Python Software 

Two Python classes are available to allow two communication with Arduino: 

 “arduino.py” Class defines and Arduino object with all the communication hardware settings and buffers 

encapsulated to send and receive general binary data. [Ref [6]]  (Harms) 

 “PyCmdMessenger.py” Class encapsulates a communication protocol that allows developer to define custom 

commands and replies and the class instance can manage and parse all communication with Arduino. . [Ref [6]]  

(Harms) 

An additional Python code file is also included: 

 “pyValveControl.py” This code illustrates how to use the above mentioned classes to define the requires 

commands and replies that are compatible with the Arduino firmware and shows how to control the valves 

using the USB communication mode. [Developed by CNC LAB] 

ArduinoSourceCode.zip  PythonCode.zip  
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6.2.3 Retrofit,3D Models and 3D Prints 

Retrofitting the ball valve with Servo motor was achieved by designing a functional mechanism that 

ensures the following: 

 Fixating the Motor body to the Valve body to prevent motor body from rotating. 

 Coupling the motor shaft with the valve shaft while improving or at least not hindering the motor torque. 

 Minimize the scale factor of the mechanism. 

The following design was modeled, 3D printed and tested during 3 iterations. Tweaked and 

optimized with each iteration. 

 

 

Figure ‎6-5 – Retrofit 3D Model 

ServoBraket.STL
 

ServoHorn.STL
 

 

 

The 3D model was printed and test as shown in the following pictures: 

 

Figure ‎6-6 - Out Of Printer 

 

Figure ‎6-7 - Valve Assembly 

 

Figure ‎6-8 - Complete System 

 



Error! Use the Home tab to apply Überschrift 2 to the text that you want to appear here. 

25 

7 Concept for production of Monoclonal Antibodies 

7.1 Concept (from Dr Ahmad Trad) 

7.1.1 Project Plan for Monoclonal antibody core facility 

 

 

 

 

Monoclonal antibody  

core facility 

Dr.Ahmad Trad 

04.06.2016 
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Summary of the project: 

Antibodies are proteins generated by the adaptive immune system in response to the presence of an 

antigen. Antigen is considered any substance capable to elicit an immune response in the host. 

Antibodies are very stable molecules and bind with high specificity and affinity to target antigen. 

These features have made them one of the most attractive molecules in medicine biochemistry, and 

molecular biology. Antibodies are used extensively in therapy [1] and diagnosis of diseases, and in 

biomedical research. In fact, more than 20 monoclonal antibodies have been approved by the U.S. 

Food and Drug Administration for use in humans,  

e. g, Heceptin, an anti-Her2 antigen monoclonal antibody, is used to treat metastatic breast cancer 

[2]. In addition, antibodies are also used in several diagnostic tests to detect small amounts of drugs, 

toxins or hormones, e.g. estimation of the hormone chorionic gonadotropin expressed during 

pregnancy and detection of HIV [3]. Furthermore, antibodies are vital tools for researchers to 

identify and to trace specific cells or molecules in an organism.  

 

Antibodies are produced by B lymphocytes that specifically bind one antigen. Monoclonal antibody 

represents antibody generated from a single B cell. Consequently, monoclonal antibody recognises 

only one unique epitope on the antigen, which contains many epitopes. Monoclonal antibody 

producing B cells can be isolated from immunized animals and cultured in intro to produce 

monoclonal antibody. However, these B cells have a limited life span and produce a very low 

amount of antibody before they die. To overcome this problem, different techniques, including the 

hybridoma technology, have been developed to immortalized B cells. The hybridoma technology [4] 

involves the fusion of B cells of immunized animals with immortal myeloma cells, resulting in an 

immortalized cell line (Hybridoma) expressing antibodies of a defined specificity in the cell culture 

supernatant. This cell line allows production of monoclonal antibody in vitro in large quantity and 

when it is required. Hybridoma cells can be frozen and stored indefinitely at -80°C or in liquid 

nitrogen. Thus, hybridoma technology provides an immortal cell lines able to produce unlimited 

quantities of highly specific monoclonal antibodies. 

As monoclonal antibodies are essential reagents for therapy, diagnostic of diseases and biomedical 

research, the increasing demand for developing new antibodies will continue. Indeed, monoclonal 

antibodies sector is fastest growing branch of biopharmaceutical industry. 
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As far as we know, neither in Lebanon nor in other arabic countries, exist biotechnology companies 

or academic institutes offering the generation of antibodies. Thus, there is need to establish 

monoclonal antibody core facility to provide the market with the inevitable reagents and meet the 

constantly rising demand for monoclonal antibodies. The goal of the core facility: (1) Transfer the 

hybridoma technology to Lebanon. (2) Training young researchers. (3) Production of monoclonal 

antibodies in mouse and rat to cover the need of the research centres and biotech companies for 

monoclonal antibodies 
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Aims of the project: 

Scientific Goals 

Making of antibodies for scientific research. 

Making courses and workshops for the young researches. 

Publish of high quality papers and reviews in international journals 

Hosting scientific conferences 

Commercial Goals 
Making ELISA kits 

Making Ag-specific hybridomas cell lines 

 

Methods and technology: 

Production of monoclonal antibodies involves in vivo (ascites) or in vitro procedures or combinations 

thereof. The first step for in both methods is to generate hybrid cells that are able to produce the 

antibodies. The steps in producing those cells are outlined below. The generation of mAb-producing 

cells requires the use of animals, usually mice. The procedure yields a cell line capable of producing 

one‎ type‎of‎ antibody‎protein‎ for‎ a‎ long‎period.‎A‎ tumor‎ from‎ this‎ “immortal”‎ cell‎ line‎ is‎ called‎ a‎

hybridoma.  

 

Fig 1. Hybridoma is a hybrid cell produced by injecting an antigen into a mouse, collecting an antibody-

producing cell from the mouse’s spleen, and fusing it with a long-lived cancerous immune cell called a 
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myeloma cell. Individual hybridoma cells are cloned and tested to find those produce the desired antibody. 

Cell supernatant of positive clone is collect and prepared for antibody purification. 

It has been possible to genetically replace much of the mouse mAb-producing genes with human 

sequences, reducing the immunogenicity of mAb destined for clinical use in humans. Before the 

advent of the hybridoma method, investigators could produce only polyclonal serum antibodies; this 

required large numbers of immunized animals and did not immortalize the antibody-producing cells, 

so it required repeated animal use to obtain more antibodies. Development of the hybridoma 

technology has reduced the number of animals (mice, rabbits, and so on) required to produce a given 

antibody.  

 

Step 1: Immunization of mice  

Mice are immunized with an antigen that is prepared for injection either by emulsifying the 

antigen with Freund's adjuvant or other adjuvants or by homogenizing a gel slice that 

contains the antigen. Intact cells, whole membranes, and killed microorganisms are used as 

immunogens. In almost laboratories, mice are used to produce the desired antibodies. In 

general, mice are immunized every 2-3 weeks. However, the immunization protocols vary 

among investigators. When a sufficient antibody titer is reached in serum, immunized mice 

are euthanized and the spleen removed to use as a source of cells for fusion with myeloma 

cells.  

 

Step 2: Screening of mice for antibody production  

After few weeks of immunization, blood samples are collected from mice for measurement of serum 

antibodies. Several humane techniques have been developed for collection of small volumes of blood 

from mice. Serum antibody titer is determined with various techniques, such as enzyme-linked 

immunosorbent assay (ELISA) and flow cytometry. If the antibody titer is high enough, cell fusion 

can be performed. If the immune titer is too low, mice can be boosted until an adequate response is 

achieved, as determined by repeated blood sampling. When the antibody titer is high enough, mice 

are commonly boosted by injecting antigen without adjuvant intraperitoneally or intravenously (via 

the tail veins) 3 days before fusion. Then the mice are euthanized and their spleens removed for in 

vitro hybridoma cell production.  

 

Step 3: Preparation of myeloma cells  

Fusing antibody-producing spleen cells, which have a limited life span, with cells derived 

from an immortal tumor of lymphocytes (myeloma) results in a hybridoma that is capable of 

unlimited growth. A few weeks before cell fusion, myeloma cells must be treated against 
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mycoplasma as following: Tiamulin is added to a final concentration of 10 µg/ml for three 

days follows by minocycline at 5 µg/ml for 4 days. The treatment cycle is repeated three 

times. Cells must have high viability and rapid growth. The HAT medium allows only the 

fused cells to survive in culture.  

 

Step 4: Fusion of myeloma cells with immune spleen cells  

Single spleen cells from the immunized mouse are fused with the previously prepared myeloma cells. 

Fusion is accomplished by co-centrifuging freshly harvested spleen cells and myeloma cells in 

polyethylene glycol, a substance that causes cell membranes to fuse. As noted in step 3, only fused 

cells will grow in the special selection medium contained HAT, 10 % FCS and 10 % J774 

supernatant. J774 Supernatant is believed to supply growth factors that promote growth of the 

hybridoma cells. 

 

Step 5: Screening the hybridoma cell lines  

At this step new, small clusters of hybridoma cells from the 96 well plates can be grown in tissue 

culture and the supernatant can be tested by ELISA followed by selection for positive clones. Cell 

supernatant of positive clone is collect and prepared for antibody purification. 

 
Budjet of the project 
 

Laboratory equipments 

UV detector 

ELISA Reader 

Western blot equipment 

Inverted microscope 

Centrifuges for 1.5 ml and 50 ml  

Incubators 

Water bath 

Fume hood 

PCR machines 

Electrophoresis 

Refrigerators (-20 and -80 C) 

Autoclave 

Vacuum pump for filteration 

pH meter 

Chemicals RPMI 1640 
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FCS 

Glutamine 

Penicillin sulfate salt 

Streptomycin sulfate salt  

Zellkulturschale 35 x 10 mm 

2-Mercaptoethanol 

Sodium bicarbonate NaHCO3 

Zellkulturplatte 24 Well 

HAT suplement 

HT suplement 

Polyethylenglycol PEG1500 

DMSO 

GERBU ADJUVANT MM 

Corning® cell strainer 

Mouse Restrainer 

Forceps/Scissors 

1 ml syringes 

Needle 27g 

ELISA Plates 

Goat Anti-Mouse Ig 

ABTS tablets 

Buffer for ABTS 

Casein 

Disodium carbonate (Na2CO3) 

Sodium chloride (NACL) 

Potassium chloride (KCl) 

Disodium hydrogen phosphate 

(Na2HPO4) 

Potassium dihydrogen phosphate 

(KH2PO4) 

Animals 
Balb/c mice 

Rats 

 



Error! Use the Home tab to apply Überschrift 1 to the text that you want to appear here. 

 

Project team 

Project Team 

Degree/Name POSITION 

DR. Ahmad Trad Project manager 

Dip-Ing. Samir Mourad Project Manager 

XX Technical assistant 
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7.1.2 Materials Needed 

Materials needed for 
mAbs.xlsx

 

7.1.2.1 Equipment 

Equipments 

UV detector 

ELISA Reader 

Western blot equipment 
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Inverted microscope 

Centrifuges for 1.5 ml and 50 ml  

Incubators 

Water bath 

Fume hood 

PCR machines 

Electrophoresis 

Refrigerators (-20 and -80 C) 

Autoclave 

Vacuum pump for filteration 

pH meter 



 

7.1.2.2 CHEMICALS 

ID Supplier Cat. No. Price in CZK Price in USD Amount Note 

Cell culture             

RPMI 1640 Sigma R6504-50L 3712,5 158,9 50 L Powder 

FCS Sigma 13063C-1000ML 2397,6 102,6 1 L Australia origen 

Glutamine Sigma G8540-25G 1449,9 62,1 25 G   

Penicillin sulfate salt Sigma S9137-25G 1247,4 53,4 25 G   

Streptomycin sulfate salt  Sigma S6501-5G 540,0 23,1 5 G   

Zellkulturschale 35 x 10 mm Sarstedt 83.3900.500 ? 
#WERT! 

500 pieces 

TC-Schale 

35,Suspension 

2-Mercaptoethanol Sigma M3148-25ML 464,4 19,9  25 ml   

Sodium bicarbonate NaHCO3 Sigma S4019-500G 1609,2 68,9 500 G   

Zellkulturplatte 24 Well Sarstedt  83.3922.005 ? 
#WERT! 

500 pieces 

TC-Platte 24 

Well,Standard,F 

HAT suplement Sigma H0262-10VL 3793,5 162,4 10 vials   

HT suplement Sigma H0137-10VL 3334,5 142,7     

Polyethylenglycol PEG1500 Sigma P7306-5X5ML 3550,5 152,0 25 ml   

DMSO Sigma D2438-50ML 3726,0 159,5 50 ml   

GERBU ADJUVANT MM Gerbu 30.011.000   130,0 1 ml   

Corning® cell strainer Sigma CLS431750-50EA 2.373,30 101,6 50 pieces size‎40‎μm 

Mouse Restrainer Carlroth PK28.1 71.95 Euro 80,7 1   

Forceps/Scissors  -  -  -  -   -   

1 ml syringes  -  -  -  -   -   

Needle 27g  -  -  -  -   -   
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ELISA             

ELISA Plates Sarstedt 
82.1581.210 

? 
#WERT! 

50 pieces 

ELISA-Platte weiß 

High Bind. F 

Goat Anti-Mouse Ig Southernbiotech 1010-05   $115.00  115,0 1 ml   

ABTS tablets Sigma 11 204 521 001 1674,0 71,6 20 tablets pkg of 20 tablets 

Buffer for ABTS Sigma 11 204 530 001 1107,0 47,4 125 ml   

Casein Sigma C8654-500G 1323,0 56,6 500 g   

Disodium carbonate (Na2CO3) Sigma S7795-500G 2222,1 95,1 500 g   

Sodium chloride (NACL) Sigma S7653-250G 1142,1 48,9 250 g   

Potassium chloride (KCl) Sigma P9333-500G 2351,7 100,7 500 g   

Disodium hydrogen phosphate 

(Na2HPO4) Sigma S7907-100G 1512,0 
64,7 

100 g   

Potassium dihydrogen phosphate 

(KH2PO4) Sigma P5655-100G 726,3 
31,1 

100 g   

 

 

 

 



7.1.2.3 Cells, Animals 

Animals strain Number Price 

Mouse Balb/c  5  ? 

    
Cells 

J774 Available 
 Ag8 Available 
  

7.1.2.4 Website 

                 About Us 
                

Platform  

The Monoclonal Antibody Core Facility provide biotech 

companies and research centers with high quality of 

monoclonal antibody using the hybridoma technology. Our 

scientists possess longstanding expertise and extensive know-

how in generation of monoclonal antibody and establishing of 

ELISA. 
             

  
Our services 

include:  
               

  
         Advice on the design of 

Peptide/Protein for immunization
              

  
         Production of mouse or 

rat monoclonal antibodies
              

  

         

Determination of 

Ig class and 

subclass
               

  

         P

roduction of 

monoclonal 

antibody in mg 

scale
               

  

         P

urification and 

labelling of 

antibodies
               

  

         L

ong-term storage 

of hybridomas
               

  

         E

LISA 

development
                 

                  
                Managemen

t 
Dip-Ing. Samir 
Mourad › Read biography › 

              

  Dr. Ahmad Trad › Read biography › 
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Contact Us  
                

                 

                 

Sevice 

Generation of 
Monoclonal 
Antibody › 

Generation of 

Monoclonal 

Antibody  
              

  

According to the 

hybridoma 

technology, the 

generation of 

monoclonal antibody 

included the 

following steps: 
              

  

         Im

munisation of 3-5 

Mice/Rats
              

  

         Ble

eding of the animals
              

  

         Titr

e determination in 

the antiserum by 

ELISA
              

  

         Preparing of the 

myeloma cell line, and isolation 

splenocytes from immunized animal after 

last booting
             

  

         Fusi

on of myeloma cells  

with splenocytes 

using PEG
              

  

         Sele

ction of hybridomas 

in HAT medium
              

  

         Scr

eening of 

hybridomas for 

antigen specificity 
              

  

         Clo

ning of positive 

clone by limiting 

dilution
              

  

         Det

ermination of Ig 

subclass 
              

  

         Deli

very of cell culture 

supernatants
              

  

         Ant

ibody purification 

from supernatant by 

Protein A/G (2 
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clones, 3mg each)

  

         Cry

o conservation of the 

positive clones (each 

3 cryo vials)
              

  

         Deli

very of final report 

to customer
              

  

It is always helpful to discuss with us in 

detail the design of your project to adapt 

all above mentioned steps to fulfill your 

expectation of the generated monoclonal 

antibody. 
             

  

Clones and 

correspond obtained 

results are the 

property of the 

customer. 
              

  

Please contact us for 

a detailed quotation. 
              

  
 

              

 

Establishing 

ELISA Kit for 

detection of 

antigen‎› 

Establishing 

ELISA Kit for 

detection of antigen 

              

  

In order to quantify your antigen, we offer 

searching for a pair of monoclonal antibodies 

(one capturing and one for detection) suitable to 

be used in a sandwich ELISA. Furthermore, we 

offer establishing of complete ELISA kit 

including labeling of detection antibody. The 

complete ELISA kit contains the following 

reagents:  
         

  

         Puri

fied primary 

antibody for 

capturing of antigen
              

  

         Biot

in labeled secondary 

antibody for 

detection
              

  

         Suff

icient amount of 

coating, washing and 

detection buffers
              

                 

 

Purification of 

antibody from 

established 

hybridomas‎› 

Purification of 

antibody from 

established 

hybridomas 
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For hybridomas 

provided by 

customer, we offer 

the following 

services: 
              

  

         Cult

ivation of 

hybridomas 
              

  

         Clo

ning by limiting 

dilution
              

  

         Det

ermination of Ig 

subclass 
              

  

         Lon

g time storage of 

clones
              

  

         Pro

duction sufficient 

amount of cell 

supernatant as 

requested by 

customers
              

  

         Puri

fication of 

monoclonal antibody 

in various scales 

from (3 mg per 

batch)
              

  

         Affi

nity determination
              

  
 

              

 
Price › 

               

                 

                 

                 

                  

7.1.2.5 Products and price 

   Description Cat. No. Price, USD 

Immunisation of 3-5 Mice/Rats 

AT-10 10000 

Titre determination in the antiserum by ELISA 

Fusion of myeloma cells  with splenocytes using PEG 

Screening of hybridomas for antigen specificity  

Cloning of positive clone by limiting dilution 

Determination of Ig subclass  

Antibody purification from supernatant by Protein 
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A/G (2 clones, 3 mg each) 

Cryo conservation of the positive clones (each 3 cryo 

vials) 

Establishing  of  ELISA Kit for detection of antigen AT-11 20000 

Cloning by limiting dilution AT-12 1000 

Determination of Ig subclass  AT-13 1000 

Purification of monoclonal antibody in various scales 

from (3 mg per batch) 
AT-14 2000 

Affinity determination AT-15 1000 

Biotinilation of antibody AT-16 1000 
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7.2 Email Correspondence with Dr Ahmad Trad concerning business concept 

7.2.1 Introduction and meeting in Nuremberg in Ramadan 2017 (first Ramadan week) 
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7.2.2 Final result of discussion 
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7.2.3 CV of Dr Ahmad Trad 

Curriculum Vitae 
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Personal Information 

Name:  Ahmad Trad 

 

Address:  

Nepomucká 312/156 

10411 Plzeň 

Czech Republic 

 

Telephone: +420 778019508 

Email:  ahmadtrad24@yahoo.de 

 

Education:  

2010-2014:  Post-doctoral Fellow 

Christian Albrecht University of Kiel, Department of Biochemistry 

Advisor: Professor Dr. Joachim Grötzinger 

 

2006-2010: Doctor of Philosophy in Biochemistry/Immunology  

Christian Albrecht University of Kiel, Department of Biochemistry 

Thesis: Significance of the third hypervariable region of the antibody H chain for 

antigen-specificity and expression of idiotypes during the thymus-dependent 

immune response 

Advisor: Professor Dr. Hilmar Lemke (Immunology) 

 

2003-2005: Master of Biochemistry/Molecular Biology 

Christian Albrecht University of Kiel  

Thesis: Affinity determination of syngenic anti-idiotypic antibody using surface 

plasmon resonance and ELISA 

Advisor: Professor Dr. Hilmar Lemke (Immunology) 

 

1998-2002: Bachelor of Science in Biochemistry 

Lebanese University 

 

 

Research Experience 

2014 - Present:  Head of cell culture at AbCheck s.r.o 

 Managed projects of external customers 
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 Engineered transgenic animals 

 Developed and optimized innovative technology 

 Generation of stable cell lines (from e.g. CHO, HEK cell lines) 

 

2010 - 2014 Post-doctoral Fellow 

Christian Albrecht University of Kiel, Department of Biochemistry 

 Conducted research in structural biology of ADAM metalloprotease-17 

(ADAM17)  

 Managed monoclonal antibody core facility (Head) 

 Validated ADAM17 as potential target for immunotherapy 

 Generated monoclonal antibodies against different antigens  

 Developed sandwich ELISA to quantify ADAM17, UCH-L1, NOD2 and 

meprin‎α 

 

 

2006 - 2010:  Graduate Researcher 

Christian Albrecht University of Kiel, Department of Biochemistry 

 Investigated the immune response of transgenic mice harbored only one single 

DH gene in their genome instead of 13 DH genes as in BALB/c wild-type 

mice using 2-phenyloxazolone (phox) as model antigen 

 Analyzed the immune response (Titer, B and T cells) 

 Generated monoclonal antibodies against phox 

 Executed bioinformatic analysis of VH/VL genes 

 

Technical skills 

 Generation of monoclonal antibodies by Hybridoma technology 

 Engineering of transgenic animals 

 Handling, immunization and bleeding of mice/rats (FELASA B) 
 Generation of stable cell lines (from e.g. CHO, HEK cell lines) 

 Protein/antibody engineering  

 Molecular modeling of antibody V-regions 

 DNA and protein sequence analysis software  

o Vector NTI, BioEdid, Chroma, Blast, Clustal omega 

 

 

Computer Skills 

Excel, Access, PowerPoint, Word, Photoshop, Windows, EndNote, Graphpad 

 

Language Skills 

German:  Fluent (speaking, reading, writing) 

English:  Fluent (speaking, reading, writing) 

Arabic:  Native 

French: Intermediate  

Italian:  Basic 
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8 Suppliers 

8.1 Mechanical Parts (Valves, Sensors) 

Sin El Fil, Horch Tabet 
P. : +961-1-486701/2 - +961-1-490754/5 
M. : +961-3-783778 / +961-3-763678 
F. : +961-1-490929 

 |  +961-76-500880 
  
Mail : P.O. Box 55384 Beirut, Lebanon 
Email : sales@mecanixshops.com 

8.1.1 Valves 

 

8.1.2 Temperature Sensors 

ELECTRONICS / SENSORS > THERMOCOUPLE 

 

Available Product Range 

Din Head, Air Probe, MGO, Ceramic, SS316 

Product Description: 

PT100  EASY-UP 

Diameter 6mm, three-wires cable 

 

mailto:sales@mecanixshops.com
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Temperature measurement by resistance thermometers relies on a feature which is common to all 

conductors and semiconductors: their electrical resistance is subject to variation with changing 

temperature. PT100 sensor has a resistance of 100 ohms at 0 °C and the coefficient of variation 

is  0,00385 ohm each °C. The technology to meet requirements of accurate measurement is based on 

thin platinum layers on a ceramic substrate (thin-film resistors). 

A three-wires system is used to compensate the error arising from resistance of connecting cables 

combined with resistor of the sensor itself. 

Easy-Up PT100 are linked to a numeric code (password) to be entered on selected Pixsys controllers in 

order to set automatically the main operating parameters (type of sensor, measuring range...). 

Main features: 

 

 Stem diameter: 6mm 

 Immersion material: Steel AISI 304 

 Internal insulation: MgO Magnesium oxide > 20mOhm at 25°C (500Vdc) 

 Sensor: PT100 class B (+/- 0,3°C up to 25°C) 

 GSC cable: Silicon rubber, operating temperature -40 ... 250°C 

 TTS cable: Glass fiber, operating temperature -200 ... 500°C 

 Sealing: 40mm bend proof spring between cable and stem 

 Response time: 6,5 seconds (BS 1904/1984/CEI60751) 

8.1.3 Pressure Sensors 
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8.1.4 Flow Meters 

 

8.1.5 Visualization Software 
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