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T EIBTFE - RS RRSS R B EEF 4% nalbuphine hydrochloride SU{EREEZH)
W A\ - Nalbuphine hydrochloride &R0 5 SHFEREE - CAEER ERERETA -
ZAIM > ER AR ARG AT FH R - HATHYEEEE T =UHREIES - NIL > T UAY454E
RIE - B g T — TR A AT SAVERE - [N RT ] DURHE S AR AS v IR BRIEAERY - BR
T 2521 > nalbuphine hydrochloride ZEURHEATE EE G - AT
F B FERZ AR 28 v, AR nalbuphine hydrochloride #57K » L4 leucine A1 human
serum albumin {F 573 BU(e R - FTEHSHIMARIINBIEER - SERAHIELR <4% - I
TR IR - K/NEs 3-4 pm o REIZIEGIK - BIBIVEFEHZE nalbuphine
hydrochloride g&/D&EW A » H fine particle fraction <5 um £ 25% ° 700 10% F1 20%
w/w human serum albumin HY fine particle fraction 73 FFEFFE 33% F1 37% ° [E6 » I~
B 10% w/w leucine 7% - fine particle fraction ¥&F+2 39% » /NI 20% w/w leucine 1% °
fine particle fraction ¥EFFZE 47% - B 20% w/w leucine #UF|{E 25°C TEEE—E S » HH
RS 30% F1 60% B > R RFACEFYEEIRZE M - 28R {E Bk A
PE454E nalbuphine hydrochloride FIEAMGH MIFREEA -5 - BEOIPGERMOT

Table 1. Solute mass ratios of the spray dried formulations.

Formulations Nalbuphine  Leucine  Human serum albumin (HSA)
SD NAL 100 % 0% 0%
NALI10L 90 % 10 % 0%

NALI1OHSA 90 % 0% 10 %
NAL20L 80 % 20 % 0%

NAL20HSA 80 % 0% 20 %

Table 2. The production yields, volumetric diameters, and spans of the spray dried

formulations.
Formulations Production D1o Dso Doo Span
yield (%) (um) (um) (um)
SD NAL 80.4 0.7+0.1 28+0.1 63+03 2.0+0.1
NAL10L 84.5 0.6 £0.1 32+£0.1 7.7£09 23+0.2
NAL10OHSA 83.9 0.9+0.1 3501 7.1+£08 1.8+0.2
NAL20L 84.6 0.7+0.1 37£02 6.8+03 1.6+0.1
NAL20HSA 79.2 1.1+0.1 39+£0.1 7.7£02 1.7+0.1




Table 3. Thermal events (in °C) of raw materials and spray dried powders containing
nalbuphine hydrochloride (NAL), leucine, and human serum albumin (HSA).

Formulations Crystallisation Sublimation Melting  Decomposition
Raw NAL / / 293.8 308.3
Raw leucine / 319.3 / /
Raw HSA / / / /
SD NAL 211.8 / 290.5 308.5
NALI10L 208.4 257.7 280.9 305.0
NAL10OHSA 211.8 / 281.0 304.9
NAL20L 201.7 / 263.8 301.7
NAL20HSA 218.3 / 274.6 301.6

© SDNAL
- NAL10L
NAL10HSA
©- NAL20L
© NAL20HSA

% Volume

4D . =T
0.1 1 10 100

Diameter (um)

Fig. 1 Volume weighted size distributions of the spray dried powders. Data presented as
mean + standard deviation (n = 3).




Fig. 2 Scanning electron microscopy images of (a) SD NAL, (b) NAL10L, (c) NAL10HSA,
(d) NAL20L, and (e¢) NAL20HSA.

PP — Raw NAL
J 2 A A — Raw leucine
M O e
= — Raw HSA
2]
<
(]
E [oen O
® — SD NAL
>
=
B NAL10L
NAL10HSA
— NAL20L
— NAL20HSA
1 1 1 1 1 I 1 1 1
5 10 15 20 25 30 35 40 45 50
2-Theta (°)

Fig. 3 X-ray powder diffraction patterns of raw materials and spray dried powders
containing nalbuphine hydrochloride (NAL), leucine, and human serum albumin (HSA).

Temperature (°C)

40 60 80 100 120 140 160

0_
-~ NAL20L
" NAL10L
3 NAL10HSA
7 -~ NAL20HSA
= — SD NAL
3 — Raw NAL

-6-
Fig. 4 Thermogravimetric analysis of raw materials and spray dried powders containing
nalbuphine hydrochloride (NAL), leucine, and human serum albumin (HSA).
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Fig. 5 Differential scanning calorimetry thermograms of (a) raw materials and (b) spray
dried powders containing nalbuphine hydrochloride (NAL), leucine, and human serum
albumin (HSA).
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Fig. 6 Moisture sorption profiles of (a) SD NAL, (b) NAL10L, (c) NAL10HSA, (d)
NALZ20L, and (e) NAL20HSA.
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Fig. 7 Aerodynamic particle size distributions of spray dried powders containing
nalbuphine hydrochloride (NAL), leucine, and human serum albumin (HSA). Data
presented as mean =+ standard deviation (n = 3).
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Fig. 8 Emitted fractions of spray dried powders containing nalbuphine hydrochloride
(NAL), leucine, and human serum albumin (HSA). Data presented as mean * standard
deviation (n = 3; *p < 0.05; **p < 0.01 ; ***p < 0.001 ; ****p < 0.0001).
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Fig. 9 (a) Fine particle dose < 5 pm and (b) fine particle dose < 3 pm of spray dried
powders containing nalbuphine hydrochloride (NAL), leucine, and human serum
albumin (HSA). Data presented as mean + standard deviation ((n = 3; *p < 0.05 ; **p <
0.01 ; ***p < 0.001 ; ****p < 0.0001).
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Fig. 10 (a) Fine particle fraction < 5 pm and (b) fine particle fraction < 3 pm of spray
dried powders containing nalbuphine hydrochloride (NAL), leucine, and human serum
albumin (HSA). Data presented as mean * standard deviation ((n = 3; *p < 0.05 ; **p <
0.01 ; ***p < 0.001 ; ****p < 0.0001).
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Fig. 11 Aerodynamic particle size distributions, fine particle fraction <5 pm, and fine
particle fraction <3 pm of NAL20L after one month of storage at 25 °C under both 30%

and 60% relative humidity. Data presented as mean + standard deviation (n = 3).
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[Title: From to mRNA i How i icism and 15310 ?r Hf': Song « ” ‘
9:15-10:00 |barriers led to new cancer treatments and ways to tackle a global health Invited __ [Title: Nature-laspiced Tharspeutice and Viaccine Dellvary Systems
lchallenge 15:25 - 15:50 Afternoon tea + Poster
IChair: Dr Chun Xu
Plenary: Prof Wei Tao, Harvard Medical School 15:50-17:50 Session 3 Chair: Dr Ann-Na Cho
10:00 - 10:45 [Nano- & Microscale Materials-enabled Drug Delivery Technologies 15:50 Prof Ashish Diwan

Title: Back Pain Arising from the Disc can be Regenerated and Pain Resolved

CUElERECh Keynate using Novel Intradiscal Therapy
10:45 -11:10 Morning tea 16:05  [A/Prof Zi (Sophia) Gu
Key! Title: Nanoparticles Enabled Catalytic Therapy
16:20 Prof Yuling Wang
11:10-12:40 Session1 Chair: Dr Chang Lei e r‘"m Title: Extracellular Vesicles: the Emerging Biomarkers and Therapies for Cances
4 [Diagnosis/Prognosis and Treatment
11:10 Prof Wei Chen 16:35 [Dr Yannan Yang
Keynote _Title: Sensor Systems and Health Informatics Invited  [Title: Nanotechnology-based In situ Cancer Vaccines
yizs [T ofleremyCroak T ) 16:50  |Dr Ruirui Qiao
Keynote |1 1ie: Etect paisfon re: Disruptive for Invited _[Titie: Polymer Engineered Nanoparticles for Molecular Imaging and Gene Therapy
Regenerative Medicine and Cancer Therapy <
- — 17:05 Dr Jie Tang
i1s4p  |ProfKristopherKilian Invited [Title: Oral Delivery of From Nar to Biorr
[Title: Hi i for Tissue Engineering and =
Keynota Regenerative Medlclne 17:20 D MicholasTiunt
8 Title: Development of Oral Nanotherapeutic Formulation of Insulin with Reduced|
11:55 Prof Wenlong Cheng Invited Eficdas of s ayea s
Keynote _[Title: i Skins for Soft Biodiagnostics £ ::pmg.yc Rh o f—Prof ALABD,
P Shelley Wickham s ain sing with prize announcement -- Prof as
= [Title: Towards Bi ics: Sensors and Devices Chair: Dr Ann-Na Cho
Invited
from DNA
12:25-13:10 Lunch + Poster e I e

14



EEIRFY 2025 £ 5 H 28 HE2NIHBM Cardiovascular Initiative T ¥
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Event program

09::.400m Wel by Card o P Bk Figiee AM
(5mins)

9:350m  Professor Jean Yang (Universiy of Sydney)
Novel melobolomu: signafure as o biomarker to detect subclinical atherosclerosis in
i individuals traditionally classified as low risk
10:05am Amnmmwmwammwuma
(15mins)  Sydney)
Rationale, design & first results from the Austrolasian Registry of screening ECGs in
Athlefes (ARENA)
10:20am  Dr Robert Hume (University of Sydney)
(15mins)  Regenerating damaged arferies with degradable vessel grofis
10:35am  DrRibu Trivedi (School of Health Sciences & Westmead Applied Research Centre, University of

(15mins)  Sydney)
Need for optimisi If. t of cardi lar di an i
approach fo engaging people in managing their health

10:50am Panel discussi

(15 mins)
[11050m Tamngres
11:30cm  Professor Omid Kavehei (School of Biomedical Engineering, University of Sydney)
(30 mins) A perspective on microsystems for sensors and biomedical interfacing fechnologies
[ ——
01:30pm  Professor Rebecca Riichie (Monash University)
(30mins)  Sex-specific differences in the diabetic heart - implications for the diabetic heart

02:00pm  DrKasun De Siiva (D of Candiology, We s
(15mins) Ul lling the relationship between i diac electrical signals and myocardial
(0125:‘??)" Dr Kaylee Skaer (School of Health Sciences, University of Sydney)

min:

Strategies to implement effective delivery of patient education for hypertension: an
implementation science approach

Dr Karen Bikkenhead (Sydney School of Health Sciences, University of Sydney)

Implementation of o Primary-Tertiary Shared Care Model fo Improve the Detection of
Familial Hypercholesferolaemia (FH)

02:30pm
(15mins)

02:45pm
(1 5mins)

03:30pm  Professor Clara Chow AM (Wesimead Applied Research Centre, University of Sydney)
(30mins)  Highs, lows and How I built o research theme

04:00pm
(Smins) Whap up by Professor Clara Chow AM

Networking with canapes and drinks

Panel discussion
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