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Authors, please fill out the brief questionnaire below.   
A. Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) No (If you can record images/videos using your own camera/software, then mark No).
B. Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) No. If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.
C. Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps using the step numbers listed in this document. 3 – 5 (new numbering 2 - 5)
D. What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the steps using the step numbers listed in this document. 3.1 – 3.7 (new numbering 2.1 – 2.6).
E. Will the filming need to take place in multiple locations? (Y/N) Yes. If yes, how far apart are the locations? Filming will take place in only in one building, almost exclusively in the third floor.
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of this procedure is to provide a standardized protocol for preparing and processing dried blood spots to be subsequently used in immunoassays and in molecular techniques. (Intro)
This is accomplished by first taking capillary blood and transferring it to a filter card. (P1) 
Editors, please use the photographs in “JoVE_52619_Video_Intro_P1” to generate illustrations for this point.  Illustrate the filter card with four circles as shown in the center photograph.  Then animate blood dripping out of the fingertip onto the circles on the card.  The fingertip should be kept above the filter card and not touch it.  The result is the card with blood-filled circles as pictured on the right side of the page.  DAM resource ID 3239 is an illustration of a hand.  Perhaps this can be used to obtain the fingertip illustration.  DAM resource ID 5065 is an illustration of textured filter paper and may be a possible starting point for the filter card with pre-cut circles.
The second step is to dry blood spots overnight and to obtain 6 mm punches out of the circles of the filter card. (P2) 
Editors, please use the photographs in “JoVE_52619_Video_Intro_P2” to generate illustrations for this point.  Starting from the illustration of the blood-filled circles in the last point, animate the changing of the color of the blood spots from a bright red to a brownish color as shown in the left most photograph as “dry blood spots overnight” is narrated.  Then make an illustration of a simple hole-punch based on the second photograph.  Animate the hole punch punching a hole from the center of a singleBrown circle of the filter paper.  The punched holes can fall into the wells of a 12-well plate with buffer as pictured in the third photograph (only 4 wells are pictured). There is a 12-well plates on the DAM that can be used as a starting point for this illustration: resource ID 3459.     
Next, the elution of dried blood from the punches is achieved by immersion in buffer on a shaker for a minimum of four hours.  The hemolytic eluates are then freed from debris by centrifugation. (P3) 
Editors, please use the photographs in “JoVE_52619_Video_Intro_P3” to generate illustrations for this point.  Starting from the final image in the last point of the 12-well plate, animate the plate to go on a shaker as pictured in the second photograph.  Two shakers exist on the DAM: resource ID 288 and resource ID 4312 (in this one, the flasks must be removed from the layered image).  Animate the flat part of the shaker to rotate in an orbital fashion with the plate on top.  Then animate the blood on the filter paper holes to dissipate into the buffer, as pictured in the 3rd photograph.  For the last sentence, animate a microcentrifuge tube of (DAM resource ID 179) red liquid going into a microcentrifuge (DAM resource ID 3509).  If an illustration of the microcentrifuge is generated with the lid closed, the tubes could just disappear into the instrument.  There is a photograph of a microcentrifuge tube with red liquid on the left of “JoVE_52619_Video_Intro_P4.”
The final step is to analyze the cleared eluates for serological and molecular markers of hepatitis B, hepatitis C, and human immunodeficiency infections by commercially available immunoassays and molecular techniques. (P4)
Editors, please show figure 4A.  To animate, start the red arrow on HBV as “hepatitis B” is narrated.  Then move the red arrow down to HCV as “hepatitis C” is narrated.  Finally, move the arrow down to HIV as “human immunodeficiency infections” is narrated.
B. Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. R. S. Ross:  The idea of using blood collected on a filter card made of cellulose originated a century ago.  Nevertheless, people using this method for the first time will often struggle even today because the entire pre-analytical phase, which comprises the preparation and processing of dried blood spots for their final analyses, has not been standardized for almost all application of dried blood spot testing [1.1.1- MED].

1.1.1. Interview style: Author saying the above 
1.2. N. Grüner: Given this background, we suggest a comprehensive, standardized step-by-step protocol for the preparation and processing of dried blood spots to be subsequently used in immunoassays and molecular techniques.  Visual demonstration of this methodology seems to be crucial as several steps like taking of capillary blood, its correct transfer to the filter cards or the preparation of appropriate punches from the cards are not easy to learn and, consequently, individuals, who are using the technique for the first time, will undoubtedly benefit from visual representation [1.2.1- MED].
1.2.1. Interview style: Author saying the above 
1.3. *R. Ross [1.3.1- MED]: Capillary blood will be taken from Nico Grüner’s finger by Ulrike Büttner, a technician from our laboratory [1.3.2- MED].  Demonstrating the procedure of processing the obtained blood spots will be by technician Irina Jakobsche, who is working already for many years in our laboratory for molecular virological diagnostics. [1.3.3- MED].
1.3.1. Interview style: Author saying the above 
1.3.2. Ulrike looks up from workbench or desk and acknowledges the camera

1.3.3. Irina looks up from workbench or desk and acknowledges the camera
Protocol (read by voice talent at JoVE): 
2. Collection of Blood and Preparation of Blood Spots from Skin Puncture
2.1. For skin puncture, first put on a pair of disposable latex rubber gloves [2.1.1- MED].
2.2. Before skin puncture, the patient should warm his/her hands [2.2.1 – MED-over the shoulder]. The finger is massaged anterogradely to enrich the blood flow towards to puncture site [2.2.2 – CU].
2.3. Then, clean the skin of the palmar side of the tip distal phalanx of the third or fourth finger of the non-writing hand with a suitable disinfectant [2.3.1- MED-over the shoulder].  Puncture the skin by a single-use safety lancet [2.3.2- CU].  The finger should be held in such a position that gravity facilitates the collection of blood on the fingertip [2.3.3- MED-over the shoulder].
2.3.1 – 2.5.2 all one shot
2.4. Wipe off the first drop of blood with a gauze pad because it may contain excess tissue fluids [2.4.1- CU].  After massaging the finger again to increase blood flow at the puncture site, transfer the following drop to one of the circles of a filter card without touching the surface directly with the fingertip [2.4.2- MED-over the shoulder].
2.4.1. *no comment
2.4.2. Talent starts this action, perhaps bringing the finger to the card.  Continue action in next shot.
2.4.3. [moved] Talent finishing action, dropping blood from finger onto the card and then film the card to show the blood saturating the circles completely.

2.5. Let the next large drop of capillary blood form on the finger-tip and collect it in the next circle [2.5.1- CU].  Continue this procedure until all necessary circles are filled or blood flow stops [2.5.2- MED].  During the collection, allow the blood to be soaked into the texture of the filter by capillary forces only [2.4.3- ECU].
2.4.3 [moved]  Talent finishing action, dropping blood from finger onto the card and then film the card to show the blood saturating the circles completely.
2.6. Do not squeeze or “milk” the finger because this will dilute the sample. If blood flow stops, place a bandage on the fingertip [2.6.1- MED-over the shoulder].  Perform a second skin puncture on another finger if more blood is need for the examination [2.6.2- CU].
2.6.1. Patient’s finger running out of blood for all the circles on the filter card.  Talent does not milk the finger.
2.6.2. *no comment
2.7. When collection of capillary blood by skin puncture is complete, place a bandage on the fingertip [2.7.1- MED-over the shoulder].
2.7.1 [combined with 2.6.1] 
3. Drying and Storage of Dried Blood Spots (DBS)
3.1. To dry the blood spots, put the filter cards on a clean paper towel in a biohazard safety cabinet and let them dry, preferably overnight, at room temperature in the absence of any external source of heat [3.1.1- MED-over the shoulder].  When the drying process is complete, the blood spots have a uniformly dark brownish colour and no red areas are visible anymore [3.1.2- ECU].
3.2. For storage, put the filter paper card in a single, gas-impermeable zipper bag, containing 1 to 2 desiccant sachets to protect the specimens from moisture [3.2.1- MED-over the shoulder].
3.3. Transfer this bag to a freezer with a temperature of minus 20 degrees Celsius or lower as soon as possible [3.3.1- MED].  If freezers are not available under field conditions, storage at mi​nus 4 degrees Celsius or even at ambient temperature is feasible for up to 14 days [3.3.2- CU].
3.3.1. Continue action in next shot.
3.3.2. CU of bags being placed in -20 freezer to use as this sentence is narrated.
4. Preparation of Punches and Elution of Dried Blood Spots
4.1. Punch out one spot with a single-use 6 millimeter device from each blood-soaked circle of the Grade 903 filter card [4.1.1- MED-over the shoulder].  Transfer the punched dried blood spots to one well of the 12-well plate [4.1.2 – CU].
4.1.1. Continue action in next shot.
4.1.2. [combined with 4.1.1] CU of blood-soaked circle as talent continues to punch spots out.
4.2. Fill the well with phosphate buffered saline containing 0.05 % Tween 20 and 0.08 % sodium azide [4.2.1- MED].  Adapt the volume of added buffer to the minimal respective requirements of the assay used for subsequent analysis of dried blood spots eluates [4.2.2- MED-over the shoulder].
4.3. Repeat these steps to obtain a second series of dried blood spot eluates in order to perform molecular analyses [4.3.1- MED-over the shoulder].
4.3.1. Talent places DBS punches in the wells of a culture plate containing 0.05 % Tween 20 and 0.08 % sodium azide.
4.4. Then, put the cell culture plate on a laboratory shaker and let the punched dried blood spots gently elute for a minimum of four hours or, preferably, overnight [4.4.1- CU].
4.4.1. Plate shaking on the orbital shaker.
4.5. The next day, the spots are almost free from blood and haemolytic supernatants have formed [4.5.1- ECU].  Transfer these eluates to microcentrifuge tubes [4.5.2- MED-over the shoulder].  Then, subject them to centrifugation for 2 minutes at 10,500 x g to free the supernatants from any debris that had formed during elution [4.5.3- CU].
4.5.1. Shot the container with the blood-free spots and haemolytic supernatants.
4.5.2. *no comment
4.5.3. Centrifuge as talent places the tubes in, closes the lid, and starts the run.
4.6. Centrifuged eluates are now ready to be used for the intended analyses [4.6.1- MED-over the shoulder].  The first series of eluates is transferred into cups for serological testing; the second series is transferred to micro tubes for PCR analysis [4.6.3].  Investigate the eluates for markers of hepatitis B virus, hepatitis C virus and HIV infection using commercially available assays and follow the respective manufacturers’ instructions carefully [4.6.2- MED].  Finally, the results of the serological testing on the fully automated analyzer are displayed on the screen of the system [4.6.4]. 
4.6.1. Talent pulls the tubes out of the centrifuge.
4.6.3    [added] 
4.6.2. Talent uses a commercially available kit to perform assay on the eluates.
4.6.4    [added] 
5. Results: Testing of DBS Eluates for markers Hepatitis B Virus (HBV), Hepatitis C Virus (HCV), and Human Immunodeficiency Virus (HIV) Infection
5.1. The effectiveness of the protocol suggested for preparation and processing of dried blood spots was first evaluated by analyzing 1,762 coupled serum/dried blood spot pairs [5.1.1- Title Card].
5.2. With respect to Hepatitis B virus surface antigen determinations, the assay protocol was modified because with a cut-off value of 0.05 international units per milliliter, 56.2 % of the eluates were reactive.  Compared to the results obtained from sera this corresponded to a false-positive rate of 14.7% in Hepatitis B virus surface antigen testing [5.2.1-LM].
5.2.1. JoVE_52619_Video_Figure3A.ppt
5.3. Receiver operating characteristic analysis of the data indicated that an increase of the threshold to 0.15 international units per milliliter would result in an ideal separation of Hepatitis B virus surface antigen-positives from Hepatitis B virus surface antigen-negatives [5.3.1-LM].
5.3.1. JoVE_52619_Video_Figure3B.ppt
5.4. When investigating serum/dried blood spot pairs for the presence of Hepatitis B virus surface antigen, only two discrepant results were obtained.  The two falsely-negative sera originated from patients under antiviral treatment. [5.4.1-LM].
5.4.1. JoVE_52619_Video_Figure4A.ppt.  Please highlight the “2” in the discrepat results column.
5.5. The qualitative determination of HBV DNA by real-time PCR from whole blood eluates yielded a sensitivity of 93.0 %.  Thus, seven samples with low serum HBV DNA concentrations were not detected [5.5.1-LM].
5.5.1. JoVE_52619_Video_Figure4B.ppt. Please highlight the “93.0” in the sensitivity column as narrated at the end of the 1st sentence, and the “7” in the discrepat results column as narrated in the 2nd sentence.
5.6. Only four falsely-negative anti-HCV results were determined from dried blood spot eluates.  The respective sera were very probably taken from patients whose infections had long since been resolved [5.6.1-LM].
5.6.1. JoVE_52619_Video_Figure4C.ppt. Please highlight the “4” in the discrepat results column as narrated in the 1st  sentence.
5.7. The analytical sensitivity of 100 % for HCV RNA determinations from dried blood spot eluates indicated the excellent sensitivity of the isothermal transcription-mediated amplification approach which was used for HCV RNA amplification [5.7.1-LM].
5.7.1. JoVE_52619_Video_Figure4D.ppt. Please highlight the “100” in the sensitivity column and the “0” in the discrepat results column.
5.8. The detection of anti-HIV antibodies in dried blood spot eluates with a fully automated system also resulted in an analytical sensitivity of 100 % [5.8.1-LM].
5.8.1. JoVE_52619_Video_Figure4E.ppt. Please highlight the “100” in the sensitivity column and the “0” in the discrepat results column.
Note to voice talent:  I know these results seem above the word limit, but it is because I wrote out all the abbreviations/labels.  
6. Conclusion (said by authors on camera)
6.1. R. S. Ross: This video shows that it is nowadays possible to reliably detect serological and molecular markers of hepatitis B, hepatitis C, and HIV infections in eluates of dried blood spots even when a comparatively high elution volume is used and modifications of the assay protocols established for serum or plasma investigations are not considerably changed.  However, the communicated results also confirm the inherent limits of the dried blood spots technique in some cases [6.1.1-MED].
6.1.1. Interview style: Author saying the above 
6.2. N. Grüner: The outlined protocol was also tested under field conditions on 534 active drug users in the German cities of Berlin and Essen during the pilot phase of the study “Drugs and Chronic Infectious Diseases”. The results obtained led to minor modifications of the testing algorithm for the main phase of the “DRUCK Study” in six additional large German cities [6.2.1-MED].
6.2.1. Interview style: Author saying the above. TEXT:  see text for study reference

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  
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General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.
You will receive more detailed preparation instructions, as well as an introduction to your videographer, closer to your filming date.
( 2013, Journal of Visualized Experiments


