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Where We Started
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Ponemah Platform - Multiple Appllcatlons

Jacketed
Telemetry

Implantable
Telemetry

12Lead ECG

Respiratory

L Ponemah
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— Account Manager

— Technical Support Engineer
— Customer Service
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= Covance
* MPI
» Charles River Labs
« SNBL
...* Wil Research

. HUntington Labs

DSI ER&E %3k

Pfizer .
Abbott Laboratories .
Bristol Myers Squibb
Glaxo Smith Kline .

Eli Lilly .
Aventis Pharmaceutical+
Bayer A.G. .

:v + Lovelace Respiratory Research

P Southwest Foundation
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Merck

Banyu -
Hoffman LaRoche
Novartis

Schering

Boehringer Ingelheim
Ortho McNeil

Roche Biosciences

DSI H[EZEFFIFE

+  Pfizer + Merck
+ Abbott Laboratories + Banyu
« Bristol Myers Squibb * Hoffman LaRoche
+ Glaxo Smith Kline * Novartis
“e.. e« EliLilly - Schering

+- Aventis Pharmaceutical

“+ " BayerA.G.

+ Boehringer Ingelheim

+  Ortho McNeil
* Roche Biosciences
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#RAnesthesia (chemical restraint)
R4

epia (Tether)
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RARRS FORAMERLLE
Restrained ~400 bpm ~140 mmHg

Swivel ~380 bpm ~120 mmHg

Telemetry ~310 bpm

Courtesy of UCB Pharma, Belgium
© 2012 Data Sciences International




AHA Guideline

Recommendations for Blood Pressure Measurementin Humans and Experimental
Animals Part 2: Blood Pressure Measurement in Experimental Animals

A Statement for Professionals From the Subcommittee of Professional and Public Education. ; -

of the American Heart Association Council on High Blood Pressure Research

Theodore W. Kurtz, MD,; Karen A. Griffin, MD, Anil K. Bidani, MD, Robin L. Davisson,
PhD; John E. Hall, PhD

ABSTRACT: In experimental animals, as in humans, techniques for measuring blood pressure (BP) have improved
. considerably over the past decade. In this document, we present recommendations for measuring BP in

“..experimental animals with the goal of helping investigators select optimal methods for BP monitoring in the
research laboratory. The advantages and disadvantages of various BP measurement methods are discussed and
specific. recommendations are provided for selecting the optimal technique depending on the study objective.
Although indirect techniques that permit only sporadic measurements of BP may be suitable for some purposes,
methods for directly measuring BP are generally preferred because of their ability to monitor the highly dynamic
nature of BP in a comprehensive fashion. Selection of the methods to be used should ultimately be guided by the

. study objectives to insure that the techniques chosen are appropriate for the experimental questions being

~ . explored.

Hypertension. 2005;45:299-310
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*Physical restraint stress (varied *Noninvasive/conscious
stress response among animals); Inexpensive to operate
Questionable accuracy *High throughput
+Systolic pressure only, no true *Repeated measures
mean BP

*Few cardiac cycles; Difficulty in
" “assessing BP variability

- *Need validation, conditioning

. =Labor intensive

‘When to use the cuff method?
- *Gross change in BP (>15-20mmHg)
~ *Surgery must be avoided

© 2012 Data Sciences International
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TELEMETRY (“Tele” + “Metron”)
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Better Welfare = Better Data = Better Science
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_Dose Day
1 2 3 4
Animal .
1 Control Dose 1 Dose 2 Dose 3
2 Dose 3 Control Dose 1 Dose 2
3 Dose 2 Dose 3 Control Dose 1
4 Dose 1 Dose 2 Dose 3 Control

. No_té: 75% reduction in number of animals needed w/out affecting statistical power

I

© 2012 Data Sciences International
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« HEHATF AR (survival)

s FEBEMEPTFARKEI: 27 days inrodents
and = 14 days in large animals
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Primates

Pigs
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Connection Benefits Cons
Hardwired | Non-invasive Restrained animal )
Low Cost Only good for short term data collection
Surface Easiestto implement and use Signal quality due to connection

Familiarity with morphologies

JET Non-invasive Signal quality due to connection and motion
(Telemetry) | Free roaming, conscious animals artifacts
Ability to collect more data than HW
Relatively low Cost
Easy to set up and use

+sSubQ Free roaming, conscious animals Requires minor surgery (wfo pressure)
1 (Telemetry) Better signal quality than surface ECG Motion artifact can saturate ECG signal
g Ability to do long term monitoring

‘Epicérdi_ac g Better signal quality than Sub Q - less Requires more invasive and in depth surgery
(Telemétry) motion artifact Concern over leads on heart

© 2012 Data Sciences International
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DSI Transmitters

© 2012 Data Sciences International
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Dual Pressure

Measures:
*2 Pressures

*ECG
*Temperature

*Activity
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D70-PCP Chronic Waveform Data
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Measurement of Respiratory Function in Conscious Monkey -

D.J. Murphy et al., Journal of Pharmacological
and Toxicological Methods 46 (2001) 13-20

I
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Jacketed External Telemetry"’(JEij)

Telemetry Device

Bluetooth
communication

Individuali.d.

Upto10m
transmission

~ Non-invasive or
minimally invasive
Rechargeable by user

=Up to 36 animals per room_ .

. - ECG RIP and BP

© 2012 Data Sciences International

ECGHIMNIA L &,

LA & Black
RA D White
13 BRed

L B Geoen
4 G fowm

Primates

Right Side Left Side

Leadl, Il, lll, aVR, aVL, aVF, VLead
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& mL/sec of air into and out of the respiratory tract during each breath.

— Peak Inspiratory Flow — PIF
— Peak Expiratory Flow — PEF

Breaths per minute-BPM
Tidal Volume — TV
Minute Volume — MV

73 cm H20O; signal typically comes from a pressure transducer.

— Resistance - RI

— Compliance - Cdyn

HoAth 2 B8 5 240 (derived from pressure)
= J5 57 1% Compliance (Cdyn) - change in volume divided by the change in pressure (dV/dP).

- SHFH IResistance (RI) - change in pressure divided by the change in flow (dP/dF).

© 2012 Data Sciences International
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Resist.; Compliance

Mv

i BRERES, FHKE | BRERS, MRS | B4 ENNERKHSIE,
FFLLERS BRI PR PR, TF | BEEPYRBREEN,
AIHANZR FRRIAIZR
EE1=t P RART, F— P ERERS, F— EEE/NEBRSER | GERNLEEEASEPMN,
EMRERE, BE | ENRERE, B IR, EHEESHEEE | GHRESHEEESHT
SERRTHEH TG | SO AT s R TS E{onid fE
FEMFR
REFHPE RE RE RE FREDRE
= {thoracic {via diff. Pressure) {via diff. Pressure) {via diff. Pressure)
displacement via Pleural Pressure BE, BE
diff. Pressure)
f,—‘?,@]ﬂ(]é;j:ﬁ BPM; IT; PIF, ET; BPM; IT; PIF, ET; BPM; IT; ET; Penh; BPM; IT; PIF, ET; PEF;
) ] »-ij' g PEF; TV, MV PEF; TV, MV relative (PIF; PEF); TV; Penh; TV; MV

+ERN, AIREIRESABP,
ECG, body temp.

+ERN, AIREIRESABP,
ECG, body temp.

© 2012 Data Sciences International
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Fi & (via diff. HE Fi & (via diff. i1 2E HiARE
Pressure), B4BEM | (via diff. Pressure) | Pressure), B& N E (respiratory
JE (via esoph. inductive
Pressure). + pulse plethysmography)
oximetry
BPM; IT; PIF, ET; BPM; IT; PIF, ET; BPM; IT; ET; Penh; BPM; IT; PIF, ET; BPM; IT; PIF, ET;
PEF; TV, MV, PEF; TV, MV PIF; PEF; TV; MV; PEF;TV; MV PEF; Penh; TV; MV
Resist., +telemetry -
Compliance Resist.;
Compliance
monitor BP, ECG, +telemetry -
-body temp. monitor BP, ECG,
E body temp.
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ACQ7700 chassis
with Carrier Amplifier

Digital Signal via USB

Synchronization!! Digital Telemetry

Ambient §
pressure signal

Analog Flow Signal
. Acquired by Validyne
Differential Pressure
Transducer

Pleural pressure
telemetry signal

Bédy box = available
&

forrats and mice's

U Simultaneous acquisition of
up to 24 (48)* animals
U Synchronization (< Smsec)

Telemetry plastic * 19” chassis necessary
receiver plate

© 2012 Data Sciences International

PARFHEZ 5T

SP Study: Changes in sleep, development of seizure,
other unwanted side-effects
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1550 B /> Reduced mobility
— MERClosed eyes

DUBEIRFT I ]

— XA AR N AR /NReduced response to external stimuli

— AN ERER Z HCharacteristic sleep posture
- AHERRS

Hypothesis: Sleep serves to reverse &/or restore biochemical &

physiological processes that are progressively degraded during

“. wakefulness

© 2012 Data Sciences International

* EEG
« EMG
« EOG

Electroencephalogram
{EEG)=Brain Waves

AR Wt a

Electrooculogram
{ECG) = Eye Movernents

B VT

Electromyogram
(EMG)=Muscle Tension
g dadis + Fibialis

© 2012 Data Sciences International
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EEG 1 EMG

EEG locations

EMG Locations

splenius capitis obicular ocular

=~ Theta

Cortical EEG
EEG

masseter

© 2012 Data Sciences International
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Combine PK and PD
parameter
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Shining Su
Country Manager, AP
DSl (Data Sciences International)
Room 618, Cailun Rd 780, Zhangjiang Hi-Tech Park
Shanghai, China
021-50793177
ssu@datasci.com
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