CD4+ T-Lymphocyte capture using a disposable microfluidic chip for HIV at resource limited settings
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Materials:
1. Surface prepared with Anti-CD4+biotinlayted : Beckman Coulter, Inc., 4300 N. Harbor Boulevard, P. O. Box 3100, Fullerton,CA, ,Ref#: IM0704 (diluted to 10% from stock solution with PBS/BSA (Bovine Serum Albumine) after mixing with 0.2mg stock and 1ml deionized water).. 
2. PDMS microchannel : fabricated by SU-8 mold
3. Blood : Mass General Hospital, 10 X high density WBC or Brigham and Women’s Hospital, donated blood from normal human subject
4. PBS: Gibco, Invitrogen, Carlsbad, CA, Ref#: 14190, 1X Dulbecco’s Phospated Buffered Saline.
5. FACS lysing solution: Becton Dickinson, Franklin Lakes, NJ, FACSTm Lysing Solution, Ref #: 349202 (diluted to 10% from stock solution with PBS).
6. Primary CD3+ Goat Anti-Human CD3 delta Polyclonal Antibody, Unconjugated: Santa Cruz Biotechnology, Santa Cruz, CA, Ref#: sc-1128 (diluted to 10% from stock solution with PBS).
7. Secondary CD3+ antibody rabbit anti-goat IgG PE : Santa Cruz Biotechnology, Santa Cruz, CA, Ref#: sc-3755 (diluted to 10% from stock solution with PBS).

8. Fluorescent CD4+ antibody – Alexa Fluor 488 labeled anti-human CD4+: Becton Dickinson, Franklin Lakes, NJ, Ref #: 557695 (diluted to 20% from stock solution with PBS).
9. DAPI solution: Invitrogen, Carlsbad, CA, Ref#: D1306, 4’,6-dianidino-2-phenylindole, dihydrochloride(diluted to 0.2% from stock solution with PBS).
Protocol:
1. Prepared microfluidic channel with anti-CD4+ biotinlayted surface.

2. Inject in 10ul of sample blood at 5ul/min into the microfluidic channel with syringe pump.

3. Flush out the blood at 20ul/min during 20min with PBS.

4. Inject in diluted FACS lysing solution (diluted to 10% from stock solution with PBS) at 5ul/min for 15min. 

5. Incubate for 15min.

6. Inject primary CD3+ antibody solution (diluted to 10% from stock solution with PBS) at 5ul/min for 20min. 

7. Incubate for 2 hours.

8. Flush out channel with PBS at 5ul/min for 15min.

9. Inject 20% AF488 CD4+ antibody, 0.2% DAPI stock solution, and10% secondary CD3+ antibody at 5ul/min for 20min at the same time. 

10. Incubate for 20min.

11. Flush out the channel with PBS at 5ul/min for 15min.

12. Count cells under fluorescent microscope: 

A. White (optical) – Black and white: cell and dust

B. UV(DAPI) – Blue: cell only

C. Blue(CD4+) – Green: T-lymphocyte and monocyte

D. Green(CD3+) – Red: T-lymphocyte only
