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Intensity/Lifetime Molecular Vibrations



Acne vulgaris

Accumula'on of 
epithelial

cells and kera'n

Accumula'on of 
shed kera'n and 

sebum

P. Acnes
prolifera'on

Marked 
inflamma'on

Mild inflamma'on Scar

Minocycline  and Retinoids ! 

1. Abnormal keratinization
2. Sebum Production
3. P. Acnes
4. Inflammation



Minocycline and Retinoids

Recommended 
minocycline dose for 
acne
= 45-135 mg/day

Duration of therapy
= 12 weeks

• Dizziness
• Nausea
• Joint and muscle pain
• Skin discoloration for long-term usage

Required high dose of minocycline 
for effective treatments

Br. J. Dermatol. 129(4), 403-407 (1993).

SolodynTM is a trademark of Valeant Pharmaceu8cals for oral minocycline

» Minocycline

Severe acne

Duration of therapy
= 15-20 weeks 
   (3.5-4.5 months)

» Isotretinoin 
(Retinoid) • Extreme dry skin and eyes

• Vomiting
• Diarrhea
• Dangerous 

for unborn babies

Isotretinoin



Topical minocycline and retinoid 
• Topical versus oral (current standard of care)

» Topical dosage form of minocycline 
not commercially available

» Minimal systemic side effects
 

Topical Minocycline and Retinoid 
Formulations

Are they successfully delivered to their 
intended target as we expected? 

Can we visualize a topical drug uptake 
within the skin at its native daily dose?

Current Evaluation of a topical drug 
delivery
• Franz-type diffusion cells
• Tape stripping + HPLC
• MALDI-MS imaging technique 

Can we do better through imaging?



BPX-01
Use Two-Photon 

Microscopy for deep 
tissue imaging



BPX-01
Use Two-Photon 

Microscopy for deep 
tissue imaging
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Phasor Analysis
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Not at all simple; requires pixel-by-pixel separation of lifetime 
components

Problem akin to “big” data issues in Flow Cytometry and CyTOF



Not at all simple; requires pixel-by-pixel separation of lifetime 
components
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Quantitative Assessment of Minocycline Uptake





Quantifying Individual Drugs in a Multicomponent API
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Separating and Quantifying Clusters



 

Separation and Quantification


