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Introduction - MDA Oral Drug Administration
&
Precise and lowstressdrug delivery is MDA ° / Micropipette-guided Drug Administration (MDA) is a stress-reducing
essential for reliable outcomes in - & oral delivery method in mice that enables precise dosing without
neuroscientific research, especially in Condensed milk restraint.
i i ' solution vector
behavioral & pharmacological studies. (2mL/kg) The mice learn to drink the drug, formulated in a palatable solution,
This project aims to validate the micropipette over 2-3 training days ( )
guided drug administration (MDA) method in Eﬂ;cglznt for ¢
mice using pharmacokinetic analyses of then si?on(:jrs :ci'rmng’ - .
carprofen and buprenorphine Day 1: Mice are restrained and
| application introduced to the milk solution via pipette.
. : : Benefits of Safe & non-| Day 2: Mice are loosely restrained by the
Primary objectives MDA invasive | tail base and fed the milk.

« Assess if MDA achieves therapeutic

carprofen and buprenorphine Precise & Day 3: Mice voluntarily drink the milk

exposure in mice. controlled solution without restraint.

Compare drug exposure after MDA > ';'Qh gontro' OVedr Low stress

versus subcutaneous injection. g dosage &n

ad. time points

METHODS

Pharmacokinetic Study: Buprenorphine 2 Pharmacokinetic Study: Carprofen

Mice received C57BL/6N & Mice received

C57BL/6N & v
BALB/c buprenorphine via MDA & BALBIc carprofen(5, 15 or

(0.5,1.00r 2.0 n_19_/kg)_ or c f ; _ | 30mg/kg) via MDA or
Buprenorphine y ©  Sampling of blood and brain subcutaneous injection Sa;:;? o . subcutaneous injection.

0.5, 1.0 or e — (SC) (0.05,0.10r0.2 30mg/kg . Plasma levels were

2.0 mg/kg g — mg/kg). The MDA dose was | measured by LC-MS to

- | || | adjusted to account for the

0.05, 0.1 or y UL 1| hepatic first-pass effect.

0.2 mg/kg ‘ | [l - Plasma and brain levels
were measured by LC-MS.

evaluate the suitability of
MDA for systemic drug
delivery.

RESULTS & CONCLUSIONS

MDA Ensures Therapeutic Brain Buprenorphine Despite Low Plasma MDA Achieves Therapeutic Carprofen Levels Comparable to
Levels Subcutaneous Administration
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administration via micropipette-guided delivery (MDA) or subcutaneous (SC) injection. (A) Male

Plasma and brain tissue concentrations of buprenorphine in C57BL/6N and BALB/c mice| |mice; (B) Female mice. Mice received 5, 15, or 30 mg/kg carprofen, and plasma samples were collected
following administration via micropipette-guided delivery (MDA) or subcutaneous (SC) injection. (A-| |at 6-, 12- and 24-hours post-administration. Krzyzaniak, et al. Neuropsychopharmacology. Accepted (in
D) Plasma; (E-F) Brain. SC treated mice received 0.05, 0.1, or 0.2 mg/kg buprenorphine, while doses for| | press)

VMIDA administration were adjusted to 0.5, 1 and 2mg/kg in order to compensate for the metabolism through MDA enables low-stress, precise oral dosing in mice and yields carprofen plasma
exposure comparable to SC injection, while producing higher buprenorphine brain

the hepatic first-pass effect. Plasma samples were collected 1, 4, and 8 hours post-administration; at the
final time point, brain tissue was collected as well. Buprenorphine was quantified by LC-MS. Krzyzaniak et

al., Neuropsychopharmacology, accepted (in press). levels despite lower plasma concentrations. These findings support MDA as a reliable,

welfare-conscious refinement consistent with the 3Rs.
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