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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)____N__ (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, but the pain tasks are software driven, screenshots available if required_____ 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 individual steps using the step numbers listed in this document. (Please do not list entire sections.) ______Each of the pain tasks.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) ___ Giving the subject clear instructions on how to perform the tests and consistently rate their pain is the most difficult. This is overcome by giving subjects clear and consistent instructions.
E.  Will the filming need to take place in multiple locations? (Y/N)   No 

1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A. Experimental Goal (read by voice talent at JoVE):
The overall goal of this methodology is to evaluate analgesics and provide information on a drug's pharmacology and allow them to be fully characterized and profiled. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Hay: These pain tasks can help answer key questions in the pain research field, such as whether a new potential analgesic is effective in reducing a certain type of pain. The first takes of 1.1 are not the correct,/smooth ones. I've marked them red. We've printed the lines and Justin did them really well afterwards. So use the shots where he's located at left side of the screen.
1.2. Hay: The main advantage of this technique is that the tasks are able to profile a wide range of analgesics and have been shown predictive validity and reproducibility.
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
These statements must be completed by different authors than those who gave the required statements. 
1.3. Hay Groeneveld: Generally, individuals new to this method will struggle because the pain tasks need to be administered in a consistent manner, and equipment set up is complex and generally requires custom operating scripts.  (note –Please cut this statement unless this can be spoken by an additional author as described above) 
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
These procedures have been approved in prior studies by independent ethics committees: 
- Stichting Beoordeling Ethiek Biomedisch Onderzoek (Foundation BEBO), Assen, the Netherlands; and 

- Leiden University Medical Center, Leiden, the Netherlands..1, 2
1. Hay, J. L., Okkerse, P., van Amerongen, G., de Kam, M. L., & Groeneveld, G. J. (2015). The use of a battery of pain models to detect analgesic properties of compounds: a two-part, four-way, randomised, placebo-controlled, crossover study. Clinical Therapeutics, 37(8), e14.
2. Hay, J., Okkerse, P., van Amerongen, G., Mentink, A., & Groeneveld, G. (2014, July). Development of a quantitative sensory test battery suitable for early phase analgesic drug development. In Basis & Clinical Pharmacology & Toxicology (Vol. 115, pp. 109-109). 111 River St, Hoboken 07030-5774, NJ USA: Wiley-Blackwell.
Protocol (read by voice talent at JoVE):
2. Pain scoring/ Electrical stimulation task
2.1. Prior to the assessment tasks, obtain informed consent, then provide instructions for pain scoring [2.1.1 MED].  Introduce the subject to the electronic visual analogue scale slider [2.1.2 MED], and instruct them to indicate the intensity of their pain on a scale from zero to 100 percent, or intolerable pain, by moving the slider from left to right [2.1.3 MED].
2.1.1. Spoken with title screen
2.1.2. Talent points to the slider while describing its use to the subject.
2.1.3. Subject practices using the scale prior to experiments. 
2.2. Inform them that moving the slider all the way to the right ends the administration of the painful stimulus [2.2.1 MED]. Provide standardized definitions and instructions for pain scale reporting during training and whenever necessary throughout the experiments [2.2.2 LM].
2.2.1. Talent points to the right side of the scale as he explains the above to the subject, subject nods in acknowledgement. 
2.2.2. Table 1:  when “standardized definitions” is spoken, highlight the middle column: Verbal instructions to subject, then when “pain scale reporting” is spoken, highlight right column: Resulting eVAS scores.
2.3. Next, prepare the area 100 millimeters distal from the caudal end of the patella for the electrical stimulation task [2.3.1 MED].  Shave the skin if necessary, then clean the area overlying the tibia bone using skin preparation gel [2.3.2 MED].
2.3.1. Either indicate (point to) this area, or show it being shaved (if needed). 
2.3.2. *Film as written 
2.4. Then place two silver-silver chloride (Ag-AgCl) electrodes on the prepared skin [2.4.1 MED].  The middle of the anode should be placed 100 millimeters distal to the caudal end of the patella, and the middle of the cathode should be directly underneath the first [2.4.2 MED].
2.4.1. Show the 2 Ag-AgCl electrodes as talent is holding them (prior to placement, perhaps within packaging so we can see labeling).
2.4.2. Show electrodes being placed on the skin as described. 
2.4.3. [added] putting/connecting cables to electrodes.
2.5. Next instruct the subject to sit comfortably with their foot flat on the floor [2.5.1 MED], and record the resistance of the 2 electrodes to ensure that it is less than 2 kiloohms (kΩ) [2.5.2 MED over shoulder]. If necessary, remove the electrodes and re-cleanse the skin with skin preparation gel. [2.5.3 MED] 
2.5.1. *Film as written 
2.5.2. *Film as written 
2.5.3. *Film as written 
2.6. Connect the electrodes to a constant current stimulator [2.6.1 MED] and apply a tetanic pulse from 0 milliamps in steps of 0.5 milliamps per second with a frequency of 10 Hertz and a duration of 0.2 milliseconds [2.6.2 BROLL/MED over the shoulder-TXT].
2.6.1. *Film as written 
2.6.2. Show the subject sitting comfortably as talent starts to apply the stimulus (no pain felt/indicated yet).  TXT:  current cutoff = 50 mA      BROLL: Get at least couple shots here, used  again below in 4.6.1
2.7. Use the visual analogue scale and record when stimulus becomes painful, corresponding to a pain detection threshold rating over zero [2.7.1 MED]. Also record when the pain level is no longer tolerable to the subject, [2.7.2 MED] then end administration of the painful stimulus and record the area under the stimulus-response curve [2.7.3 MED over shoulder].   
2.7.1. After a stimulus is applied, the subject uses the visual analogue to indicate a level just over zero. 
2.7.2. After a stimulus is applied, the subject uses the visual analogue to indicate intolerable pain. 
2.7.3. Talent stops the experiment then records the area under the stimulus-response curve (or simply looks at recorded data.)
2.7.4. [added] extra screen capture of the recorded data
3. Pressure stimulation task 

3.1. For the pressure stimulation task, first place an 11 centimeter wide tourniquet cuff over the subject’s gastrocnemius (pronounce: gas-truh-NEE-mee-uh s) muscle [3.1.1 MED], Then instruct the subject to sit comfortably with their feet flat on the floor during testing [3.1.2 MED]. 
3.1.1. *Film as written
3.1.2. *Film as written
3.2. Now inflate the cuff with a constant pressure rate increase of 0.5 kilopascals per second up to 100 kilopascals [3.2.1 MED/CU], controlling the pressure with an electro-pneumatic regulator [3.2.2 MED/CU]. 
3.2.1. Show as talent inflates the cuff on the subject’s calf.
3.2.2. Show the electro-pneumatic regulator.
3.3. As before, the subject should rate their pain response as the cuff is inflated using the electronic visual analogue scale [3.3.1 MED]. The stimulus should be ceased by deflating the cuff if the subject indicates intolerable pain or the cuff reaches a pressure of 100 kilopascals (kPa) [3.3.2 MED].    
3.3.1. *Film as written Mis-slated 3.2.1 take 2
3.3.2. Show cuff being deflated and removed
4. Cold pressor task
4.1. For the cold pressor task, begin by preparing two thermostat-controlled, circulating water baths set at 35.0 °C and 1.0 °C [4.1.1 MED-TXT] Then, place a 35 centimeter tourniquet on the subject's non-dominant upper-arm [4.1.2 MED].
4.1.1. *Film as written,  TXT: both baths ± 0.5 °C
4.1.2. *Film as written
4.2. Immediately prior to commencing the test, measure the subject’s resting diastolic blood pressure [4.2.1 MED]. During hand immersion, regulate the blood pressure manually using a sphygmomanometer or using a custom built electro-pneumatic regulator [4.2.2 MED]. 
4.2.1. *Film as written
4.2.2. Show the or sphygmomanometer and/or electro-pneumatic regulator (not yet in use)
4.3. Instruct the subject to sit comfortably with their palm flat, with fingers spread wide without touching the edges of the bath and rate their pain intensity [4.3.1 MED]. Then the subject should place their non-dominant hand into a warm 35.0 degree Celsius water bath for 2 minutes [4.3.2 MED].
4.3.1. *Film as written
4.3.2. *Film as written
4.4. At 1 minute and 45 seconds inflate the blood pressure cuff on their upper-arm to 20 millimeters mercury below resting diastolic blood pressure [4.4.1 MED]. Then, at 2 minutes, instruct the subject to move their hand from the warm water bath, and directly place it into the cold water bath at a similar depth [4.4.2 MED]. 
4.4.1. *Film as written
extra added screen capture
4.4.2. *Film as written
4.5. As before, the subject should rate their pain response as the time of cold immersion progresses using the electronic visual analogue scale [4.5.1 MED]. After reaching pain tolerance or a time limit of 120 seconds, instruct the subject to remove their arm, and deflate the blood pressure cuff [4.5.2 MED].  Provide the subject with a towel to dry their forearm [4.5.3 MED] 
4.5.1. *Film as written
4.5.2. *Film as written
4.5.3. *Film as written
4.6. In order to perform a conditioned pain modulation paradigm, repeat the electrical stimulation task previously described within 5 minutes after the end of the cold pressor test [4.6.1 MED]. 
4.6.1. use as shot  from 2.6.2
5. Ultra-violet inflammation model
5.1. Prior to starting ultra-violet inflammation testing, first turn on the UVB lamp and allow it to warm up for at least 10 minutes before use [5.1.1 MED]. Be sure to replace the fluorescent tubes after approximately 50 to 100 working hours [5.1.2 MED/CU - TXT].  
5.1.1. *Film as written
5.1.2. Show the replacement bulbs (or close up of bulb in lamp) TXT- Replace tubes after 50-100 working hours or once output is < 3.0 mW/cm2 
5.2. Then, determine the subject's Minimal Erythemic Dose by first having them stand with their right hand holding their left shoulder [MED 5.2.1]. Then, place the UVB lamp on the right upper back shoulder area, in direct contact with the skin [5.2.2 MED]. Only induce the erythema on even-toned healthy skin [5.2.3 CU].
5.2.1 , 5.2.2 and 5.2.3 are filmed combined into shot 5.1.2
5.2.1. *Film as written
5.2.2. *Film as written
5.2.3. Show the ‘healthy’ skin area
5.3. For the screening visit, apply the UVB exposure based on the subject’s Fitzpatrick skin type [5.3.1 LM].  Use ascending doses to 6 different 1 by 1 centimeter areas of skin on the subject’s back [5.3.2 MED] to determine the individual UVB dose that produces the first clearly discernable erythema [5.3.3 MED]. Then assess the erythemic response 24 hours after the exposure of the 6 doses [5.3.4 MED].  
5.3.1. Table 2: when “UVB exposure” is spoken highlight the boxes with non-bold values, then when “Fitzpatrick” is spoken, highlight the I, II, III, IV boxes above these.  
5.3.2. Show talent applying UVB exposure to a few different areas on the subject’s back filmed as 5.2.2b 5.3.2 is actually shot 5.4.1 (2 shots) 
5.3.3. Show the area with discernable erythema. 
5.3.4. Talent examines the subject’s back (note – suggest that talent wears a lab coat during these experiments, so we don’t have to worry about changing clothing to indicate different time periods here.)  probably filmed as 5.3.3
5.4. Next, 24 hours prior to the first task battery, apply a 3 by 3 centimeter UVB exposure equivalent to the subject's 3-fold individual minimal erythema dose to the subject's back [5.4.1 MED]. Ensure the UVB exposure produces a homogeneous, well-demarcated area of skin erythema, thereby inducing hyperalgesia [5.4.2 CU].
5.4.1. *Film as written
5.4.2. *Film as written
5.5. After 24 hours, use a 3 by 3 cm thermode to assess the subject’s Skin Thermal Detection Threshold [5.5.1 MED].  Measure the thermal pain detection threshold on normal skin contralateral to the site of UVB irradiation [5.5.2 MED]. 
5.5.1. Show the thermode being placed – could we add an onscreen instruction: ensure thermode ventilation when securing the thermode. Application of thermode to UVB irradiated skin shown.
5.5.2.  Show subject using the pain scale as threshold starting to be assessed.
5.6. Set the temperature initially to 34, then ramp up by 0.5 degrees Celsius per second [5.6.1 MED over shoulder].  Then, repeat this on the side with UVB irradiated skin [5.6.2 MED].  Record the average pain detection threshold for 3 consecutive stimuli [5.6.3 MED over the shoulder].  
5.6.1 , 5.6.2 and 5.6.3 are not filmed and will be screen captures. I believe I filmed them all in one wide shot as well as a cover shot
5.6.1. Show talent ramping up the temp. by 0.5 deg. 

5.6.2. *film as written

5.6.3. *film as written
OPTIONAL: Author Protocol Interviews: Please specify who will speak these parts and which step(s) in the protocol the statement pertains to.  Use the step numbers given above.
Hay,: The most critical step is for a subject to consistently rate their pain during the repeated measurements, this is overcome by clear and consistent instructions.. Also, a crossover study design in which subjects serve as their own control is preferred.   Authors, please indicate the step where this should be inserted in the video. (Suggest perhaps 2.2 after the instructions are given to the subject? – agree)
6. Results: Effect of analgesics on pain tolerance thresholds. 
6.1. The outcome variables defined for a study are seen here. Pain Detection Threshold, Area Under the Visual Analogue Scale pain Curve, and post-test rating Visual Analogue Scale are endpoints for the pain tolerance studies [6.1.1 LM].. 
6.1.1. Table 3: When´” Pain Detection Threshold” is spoken; PDT is highlighted in the chart under endpoints.  When “Visual Analogue Scale pain Curve” is spoken, UAC is highlighted in the chart. When “post-test rating Visual Analogue Scale” is spoken ‘post-test VAS ‘is highlighted in the chart. 
6.2. This figure shows the effect of intravenous analgesics on cold pressor pain tolerance thresholds [6.2.1 LM -TXT]. Example time courses are shown after 30 minute intravenous administration of placebo (grey), 10 milligrams of (S)-ketamine (green), 3 micrograms per kilograms fentanyl (magenta), and 300 milligrams phenytoin (fen-i-TOH-in)  (blue). [6.2.2 LM] 
6.2.1.  Figure 1 appears.  TXT:  Plots indicate mean change from baseline profile in least square means for the cold pressor task pain tolerance threshold.
6.2.2. Figure 1: When “placebo” is spoken, plot with grey circles is highlighted. When “ketamine” is spoken, plot with green triangles is highlighted.  When “fentanyl” is spoken, plot with magenta squares is highlighted, and when “phenytoin” is spoken, plot with blue diamonds.  
6.3. Here we see the effect of oral analgesics on cold pressor pain tolerance thresholds [6.3.1 LM TXT]. Example time courses are shown after oral administration of placebo (grey), 100 milligrams of imipramine (green), 600 milligrams of ibuprofen (magenta), and 300 milligrams of pregabalin (blue) [6.3.2 LM].
6.3.1. Figure 2: TXT: Plots indicate mean change from baseline profile in least square means for the cold pressor task pain tolerance threshold.
6.3.2. Figure 2: When “placebo” is spoken, indicate the plot with grey circles, when “imipramine: is spoken, indicate plot with green triangles.  When “ibuprofen” is spoken, indicate plot with magenta square, and when “pregabalin” is spoken, plot with blue diamonds.
7. Conclusion (said by authors on camera)
7.1. Author Name: Hay: Once mastered, performing all the tasks takes approximately 30 minutes if they are performed properly. This makes it possible to repeat a measurement round multiple times throughout one day, without being too burdensome on the subject.
7.2. Author Name: Hay: While attempting this procedure, it’s important to remember to minimize interactions with the subjects, except of instructions related to the tasks themselves.
7.3. Author Name: Groeneveld: Following this procedure, other methods like neurophysiological tests and cognitive tasks can be performed in order to answer additional questions regarding drug side-effects or other pharmacodynamics effects. Respiratory measures or pupillometry can be used to measure side-effects of opioids.
7.4. Author Name: Groeneveld: After its development, these pain tasks have paved the way for researchers in the field of pain to explore the analgesic potential of drugs with different mechanisms of action.

7.5. Author Name:  Hay: After watching this video, you should have a good understanding of how to perform these pain tasks consistently resulting in valid and reliable way of determining is a drug is an analgesic or not.

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.  

Insert your media filenames here.  No additional files requested
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 are included in the email accompanying the finalized script.

( 2013, Journal of Visualized Experiments


