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Abstract Final Design Discussion
Frequently, patients will be prescribed more opioids than they Materials Features GrindCap is designed to be inexpensive, easy to use,
need, and this presents a problem because they are lacking a « Grinder plastic: Natural Polylactic Acid Filament « Two-Part Grinder Attachment versatile, and compatible with the current method of drug
reasonable way to legally dispose of these medications. This . Polyethylene Glycol (PEG) 300: Laxative to . Top Portion: Cost distribution.
project was started in order to address the current need for a discourage ingestion and limit absorption of . Large “crusher” spike in center + The estimated cost per unit of $1.50 is reasonable for
personalized at-home medication disposal system, which wil drug by body. + Diamond-shaped slicing spikes pharmacies buy into this design for controlled substance

ald in slowing the rising opioid abuse problem in America. The
proposed system would be easy to use and small enough to fit
In an average household without issue. The system would « Four cone-shaped “crusher” spikes,
also have to be effective at making the active ingredient of the aligned for easy tablet placement.
prescription drug inert and inaccessible. Our design team has Method of Use - Diamond-shaped slicing spikes
worked to create a design that increases convenience and Grind pills one at a time into bottle.
Improves environmental friendliness of disposal. Our design Add 0.5 mL water per pill.

consists of a modified pill bottle that contains a grinder in the Shake vigorously for 1 minute.

prescriptions

Ease of Use

« Small size with limited pieces.

« Eliminates need to leave home or buy extra material.

« Easy 7 step disposal process.

« Grinding achieved by simply pressing down and rotating top
Versatility

« Can be modified to include inactivation agents specific to

« Sodium bentonite: Medication absorbing agent
that inactivates active ingredients and deters
iIngestion.

Bottom Portion

« 3 mm diameter pores
 Child-locked protrusions
One 15mL PEG and 27g sodium

cap to disperse the medication tablets. The pill bottle also . . _ Ay other drugs as needed.
comes with pre-packaged inactivation agents that are easily Let sitfor 15 minutes. | | bentonite packet per prescription. Compatibility
added to these tablets. These two aspects are expected to be Add one 27g sodium bentonite packet (per 30 pills). « Total cost this semester: $0 - This design is an add-on that allows the patient to use the

easy enough for the patient, while also reducing risk of these
pills being abused and improperly disposed. Through
absorbance and dissolution testing, we were able to formulate
a method of use for our personalized medication system that
IS both safe and easy.

Add one 15 mL PEG packet (per 30 pills). » Estimated cost of production: $1.50/unit
Dispose of bottle in trash.

same pill bottle that is used for distribution as a vessel for
safe disposal.

« Cap could be put on any standard pill bottle.

« Bentonite clay and PEG packets could be included with
prescription.

Future Work

Dissolution rates of other considered medications:
More dissolution and HPLC testing, conclusive

N O O DdRE

Dimensions (mm)

« (Cap outer diameter: 37.67

« Cap inner diameter: 35.40

 Top cap height: 16.50

* Top cap grinder spike length:
6.00

« Top cap lid volume
capacity:5.5mL

Background and Motivation

« 4,397 heroin deaths in 2011, a 44% increase from 2010 [1]
16,917 deaths caused by prescription drug overdoses In

. « Bottom cap height: 10.10
2011, a 2% increase from 2010 [1 .
. Hydrocodoone/Acetaminophen ar[u} Oxycodone HCL make * Bottom cap pore diameter: 3.00 Fi 6: E ded vi f results for Oxycodone.
« Bottom cap spike length: 5.50 QUIE 5. EXpantiet View or Lap Ergonomics:

_ attachment to standard prescription
Figure4: Top cap solidworks model Figure 5: Bottom cap solidworks « Distance between bottom cap oill bottle Easy grip cap, more effective grinder design and

C. . .. . del crusher spikes: 7.50 '
away, flushing it down the toilet, or neglecting it entirely. mo _ materials.
NW y, TUSHING 1t 0w ! Jeetng | sl « Total Cap height: 26.50 - . .
* No official protocols in the U.S. for opioid disposal [3]. Different neutralizing/binding agent

* FDA suggests mixing with cat litter or coffee grounds and TeStI N Experiment with substitutes for PEG and sodium
then throwing out. g bentonite.

up 28% of controlled substances prescribed in 2014 [2]
* Currently people deal with unused medication by throwing it

« Current Methods: - -
- Medical Drop boxes Go-alsi)etermine ecommended oroduct nstruction Results % Hydrocodone Dissolved in Variable Solvent RetaII/Pa(.:kaglng. | |
. Meds. _ d product use instructions " Design packets for PEG and sodium bentonite,
* Cactus Smart Sink » Determine optimal amounts of PEG and sodium 37 i . . . |
S hentonite to use per pill 3 60 e P i —e—% Dissolved in H20 Environmental Toxicity Testing
Sy e Dls\;osm_ Absorbance Testing | 5 50 / Test the effect of our method of disposal on landfills
‘ 2o . PEG per pill: 1mL PEG per pil £ / =i Human Ingestion Testing
SAFELY . ] ' s . / s ) : : :
LD ot » PEG in sodium bentonite: 1.1077 mL/g. G 30 /..é Using metabo_llc anqlog or an_lmal testing, observe
« Sodium Bentonite per pill =.903g (~27g/30 pills). 22—+ the effects of ingesting our mixture.
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« Untampered pill placed in 50mL of solvent.
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—i— Shaken H20

Size Cost « Used 50mL PEG, 50mL H,O, 50/50 mixture. - —~mearizo e David Beebee Lab
.. : N I I " " = 100 — — — —a— Stirred H20
«  Small enough to fit in e Production cost less than Dissolution over time measured using HPLC. o i 1 R
medicine cabinet $5. * Resultss | 2 . R e e A e eares References
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dangerous components. hydrocodone (15mm x 7mm Shaken H,0O reached 90% dissolution after 15 min. Figure 8: Crushed pill dissolution tests with three agitation methods, tested ® n

+ Limit environmental harm. x 5mm) tablets inside. » Stirred H,0O and tilted PEG constant at ~75%. in both PEG and H,O solvent. : Ag



