i ine in Tijuana, Mexico
A Platform for the Detection of HIV through Vlra} 1 oad Testing in Tij
The Open Viral L.oad - Global TIES Team

ley Chong
Business Lead: Kirk Hutchison - Technical | od\(l. I ti:‘y\li(?l fnxuhl(’)xtic,l Chris Squiers, T
Biochemistry Team: Julia Brown, Cheryl Chan, Allison Duchnak, Kushagra Mathur, Wendy Yu, | Ill:l‘ 1a 1‘ 0 .\ Al
Devices Team: Alex, Smith, Christopher Liu, Brian M,;“y( o Vn‘l 2 1\p(h Manuja Gunaratne
Timothy Han, Khalid Ali, Soheil Karimi, Armon Safar, Phuong Ho, Nasrin Enayatzadeh, Mz

aylor Williams, Martin Hartel

TEAMS (N ENGINEERING SERWICE

- . B o Y ar 8 e
Introduction Biochemistry Team Hardware Team

: Aim:
villic *ople worldwide are living with HIV and over two Aim: 5 2 8 L i

; ‘:;)'l\hh:.): :n \.m-s.m.u‘m- ~\f||l';|’lht- president's 1. To effectively bind viral HIV. RNA strands with a low-cost, customizable 1. To create an open-source, low cost, portable, and reliable thej
1 for ALDS Relief (PEPFAR) has increased the access to 2} < Y £

- for i / amplification.

; cycler for use in RNA/DNA amp

therapy, but detection of initial HIV infection, as well as RNA Extraction protocol. 2. To create an open-source, low-cost hardware and software
: tance foll first-line antiret | therapy is a critical iss : Shl S = 5C e e s focti i i
sy '."[l:”(:;:‘:.:';l;opr':; :;:i;:::m rovira py is a critical issue 2. To design and manufacture a cost effective and low auto-fluorescent integrated system that can effectively visualize and quantify

- ~ - D N
hly $10.000 tand St microwell chip to efficiently contain extracted RNA strands and PCR HIV RNA count on a chip.
rent Viral Load tests cost roughly in equipment an 5 per p $ 5 2 - . iCTrOSC
“ -‘>I».\ cost constraint is not feasible in resource-limited settings ingredients during the PCR process and during fluorescent microscopy 3 ; g nd
more, the procedure is time intensive and involves precise analysis. IThermal Cycler D(,-sngn

Is carried out by highly trained lab technicians. g The current thermal cycler design, currently in its fourth
prototype, is composed of a ceramic heating element and
The design by the RNA Team is innovative in that the protocol uses magnetic a fan controlled by an Arduino. The ,-'\r.(lumo microcontroller
nanobeads to bind RNA rather than silica gels. The magnetic nanobeads are allows the device to cycle between a high and low
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the OVL team and Las Memorias clinic have been making strides

;@ costeffective device that will automate viral load testing customizable, making them a powerful tool for processes requiring customization. temperature, required for DNA amplification, and t.akes

prompt diagnosis of HIV-and other diseases. frequent temperature measurements from a thermistor to
In addition, in efforts to reduce costs of RNA extraction, the team is working on a ensure accuracy of temperature. The team is currently

tube enclosure (Fig. 2) for the extraction to take place, sequentially preloaded with working on a more user friendly design Fig. P
verall Aims the required reagents as outlined in Fig. 1. A magnet is used to slowly guide the
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affordable and widespread in low resource settings. A '\m' } imaging device, illuminates the chip with blue LEDs,
Engineer an automated and simple device protocol. Simplicity and o and an image of the chip is taken with a
automation will minimize the chance of human contamination and \ - monochrome CMOS camera through a green filter.
allow for operation by unskilled laborers. = ; 4 \ This image is sent to a computer for image analysis.
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1o develop a computer vision program Watniz neural networks to Cam is currently designing a chip that will load the eluf2 from the i clinical trials, o
image and quantify the HIV RNA. tion and perform a serial dilution of the RNA. Compared to a standard
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dilution array, depending on how many diluted wells fluoresce will indicate either-
10 HIV RNA, low levels, medium levels, or high levels, corresponding to various
ranges of viral load. The team is still heavily in the design phase of this process and
any initial designs are preliminary.

Design ;
Neural networks are a method s
"ecognize objects. For: EXBMF AL
boxes or chanpels on a microfuidi

10 recognize a sha K
as either
box/channe), i

A key factor in performing a serial dilution is ensuring
"“"f«!"uselms 5 g _ 5 the sample you wish to measure 1s thoroughly mixed
:;::h;r. deetenm"mmmw e ; Image . with the diluting solution. This poses a problem for

aliow s to : planar chips which are unable to support complex 5D

mixing shapes. A solution has been reported however,

where modified Tesla coils (Fig. 3) are used to split
the incoming laminar flows and promote mixing.
These designs would be created via photolithography
and imprinted onto disposable polymer chips.
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