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Prolonged Contrast Effect,
Accurate Diagnosis

Sonazoid for Injection 16uL .



Properties

The microbubbles contained in the agent remain stable when subject to ultrasonic
sound waves, enabling continuous vascular and Kupffer imaging.*?

The agent is useful when performing differentiation diagnosis on hepatic tumors as
well as detection of small lesions of the liver, thereby providing diagnosis capability
comparable to that of CT scan.***

The agent functions as an useful guide for locating the region of treatment (e.g., deter-
mining the exact location of a lesion) when performing radio frequency ablation (RFA),
as well as when assessing the effectiveness of treatment.®”

The dosage of the agent is only 0.015mL/kg when administered as a liquid suspension.
After administration, the agent is excreted during exhalation.?

Given the ease of examinations performed using Sonazoid, ultrasound scans can be
carried out at the patient's bedside.

In the pre-approval clinical trials in Japan, 25 adverse reactions out of 397 cases, which
is equivalent to 6.3%, have been reported.’

© © 0 0 0

1. Moriyasu and Itoh, AJR 2009; 193:86-95 2. Masanori Takahashi et al, AJR 2011; 196:W123-W131 3. Masanori Takahashi et al, AJR 2011; 196:W123-
W131 4. Masanori Takahashi et al, AJR 2011; 196:W123-W131 5. Masanori Takahashi et al, AJR 2011; 196:W123-W131 6. Yasunori Minami et al, Liver
International 2010; 759-764 7. Yasunori Minami et al, Liver International 2010; 759-764 8. Moriyasu and Itoh, AJR 2009; 193:86-95 9. Insert pages



Important

Contrast ultrasonography protocol using Sonazoid

An ultrasound imaging with Sonazoid is performed in two stages; vascular imaging that the contrast is shown
immediately after the injection and Kupffer imaging at the post-vascular phase after 10 minutes.

_ 1 minute 10 minute

* Imaging mode:

|

< Vascular Imaging
An imaging method to identify and diagnose liver tumor lesions using Sonazoid that enhances contrast of tumor blood
vessels and tumors immediately after injection. Provides immediate contrast of the inside of the liver tumor lesions,
marginal areas and surrounding blood vessels after injection of Sonazoid

< Kupffer Imaging
An imaging method using Sonazoid that infiltrates to the Kupffer cells (phagocytes) in the liver and provide a parenchyma-
specific contrast image. It is used to diagnosis the existence of liver tumor lesion since it only enhanced the normal hepatic
parenchyma.

Important

Sonazoid suspension liquid and Perflubutane microbubbles

When using Sonazoid, mix it with WFI (water for injection) to make the suspension of consistent Perflubutane
microbubbles.

" Hydrogenated egg
phosphatidyl serine sodium

Optical microscope image of the suspension liquid of Sonazoid Mimetic diagram of perflubutane microbubbles

- Sonazoid suspended with 2mL injection-use water?
« Volume concentration: 8ulL MB/mL
« Particle size: 2.3~2.9um (median of the distribution)
« Encapsulated gas: perflubutane
» Membrane element: Hydrogenated egg phosphatidyl serine sodium
«pH: 5.7~7.0
- Osmotic pressure: 0.9~1.1 (rate to physiological saline solution)

1. Per Christian Sontum, Ultrasound Med Biol. 2008;34:824-833



Increased diagnostic efficacy

by Sonazoid is confirmed
-/ »

Please refer to page 9 for the precautions that includes effects, indications, usage, dosage, warnings, and contraindications,
and the DI section for general instruction for usage and dosage.

@ Accuracy with the final diagnosis - comparison with pre- con-
trast ultrasonography

= Subjects: 190 patients diagnosed with liver tumors

= Injection and Imaging Methods
Sonazoid 0.12pL MB/kg (suspension liquid 0.015mL/kg) was injected intravenously as a single dose, and imaging
was employed in harmonic B-mode within one minute of the observation time

= Evaluation method

The Images (video tape and CT film) were blinded and randomized, and then evaluated by a blind reader (a
doctor selected from an institution other than the medical institute that hosts the trial).

- Evaluation standards
After review of the pre-and post-CEUS of the target lesions, diagnoses were made for hepatocellular carcinoma,

liver metastasis, hemangioma, other benign tumors or malignant tumors, and they were evaluated if they
matched with the final diagnoses.

Comparing the accuracy rate with the final diagnoses between pre-contrast ultrasonography and post-contrast ultrasonography, the diagnostic accuracy
of contrast ultrasonography was 88.9% (169/190 cases) while non-contrast ultrasonography was 68.4% (130/190 cases) which confirmed that accuracy
was improved in ultrasonography using Sonazoid. (McNemar test, P<0.001).

A comparison of the agreement between pre-and post-contrast-enhanced
ultrasoundi(ceus) dignoses with final diagnoses

. . . Pre-contrast-enhanced ultrasoundiceus) Examination
Agreement with final diagnosis - McNemar Test
Agreement Disagreement Total
Agreement 122 (64.2) 47(24.7) 169 (88.9)
Post-CEUS examination Disagreement 8(4.2) 13(6.8) 21(11.1) P<0.001
Total 130 (68.4) 60 (31.6) 190 (100.0)
Difference in rate of agreement 95% confidence interval
20.5% [13.5,27.6)
[Accuracy)

0 20 40 60 80 100
]

Post-CEUS ultrasonography [T ——g

Pre-CEUS ultrasonography 68.4
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Kupffer imaging

Improved accuracy of lesion detection

by Sonazoid is confirmed

@ Confirmed number of lesions to number of lesions -
comparison with pre-contrast ultrasonography

© Subjects: 191 patients diagnosed with liver tumor

© Injection and Imaging Methods
Sonazoid 0.12uL MB/kg (suspension liquid 0.015mL/kg) was injected intravenously as a single dose, and Kupffer
imaging was employed in harmonic B-mode ten minutes after the injection

© Evaluation method

The Images (video tape and CT film) were blinded and randomized, and then evaluated by a blind reader (a
doctor selected from an institution other than the medical institute that hosts the trial).

© Evaluation standards

The confirmed number of lesions known before the trial were compared with the number of lesions detected by
pre-contrast ultrasonography and post-contrast ultrasonography (pre-contrast + post-contrast), respectively,

and then they were evaluated in 3 phases as below.

Score 0 : Number of lesions identified at subject enrolment > Number of lesions detected by ultrasound
Score 1 : Number of lesions identified at subject enrolment = Number of lesions detected by ultrasound

Score 2 : Number of lesions identified at subject enrolment < Number of lesions detected by ultrasound
% Total number of liver tumor lesions detected by non-contrast ultrasonography and contrast ultrasonography

After reviewing and scoring the confirmed number of lesions at the beginning of the trial and number of lesions detected by contrast ultrasonography
(pre-contrast + post-contrast) and non-contrast ultrasonography, the increased rate for contrast ultrasonography (pre-contrast + post-contrast) was 30.9%
(Score 0—1 : 7.9%, Score 1—=2 : 13.6%, Score 0—2 : 9.4%) while the decreased rate was 7.3% (Score 1—0 : 3.1%, Score 2—1 : 4.2%, Score 2—0 : 0.0%)
compared to pre-contrast ultrasonography, which confirms that lesion detection rate was improved in contrast ultrasonography (pre-contrast +
post-contrast) using Sonazoid. (Wilcoxon signed-rank test, P<0.001).

A comparison of scores for number of hepatic lesions detected pre-contrast and
number of hepatic lesions detected pre- and post-contrast with respect to number of
hepatic mass lesions at enrolment

100
]

Comparison with qumber Number of hepatic mass lesions detected pre-contrast Wilcoxon
of confirmed hepatic mass Score "
lesions at enrolment 0 1 2 Total signed-rank test
. 0 23(12.0) 6(3.1) 29(15.2)
Combined number of
pre-and post contrast 1 15(7.9 78(408) 842 101529) P<0.001
hepatic mass lesions 2 18(9.4) 26(13.6) 17(8.9) 61(31.9)
detected
Total 56 (29.3) 110(57.6) 25(13.1) 191 (100.0)
[Case rate)
0 20 40 60 80
I 1 1 1 1
Less than the confirmed number of 15.2 = Controst ultrasonography
lesions 29.3 (non-contrast + contrast)

Equal to the confirmed number of
lesions

More than the confirmed number
of lesions

13.1

[ 319

[ 52 9

57.6

Non-contrast ultrasonography
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Sonazoid is phagocytosed
by Kupffer cells and maintains its

contrast enhancement effect
D D e

@ Observation of the phagocytosed microbubbles into the liver(mouse)

© Subjects: Mouse

© Method
Sonazoid 50uL MB/kg was injected to the tail vein of the mouse and its liver was viewed under an electron micro-
scope ten minutes after the injection.

After Sonazoid 50uL MB/kg was injected to the tail vein as a single dose, the liver (Kupffer cells) of the mouse was reviewed for the phagocytosed microbub-
bles, and microbubbles were observed in the Kupffer cells within the sinusoid, but not in the liver cells or endothelial cells.

Sonazoid's phagocytosis by Kupffer cells

 Kupffer cells (<=) were present in the sinusoids of normal hepatic parenchyma
» White parts (A indicate phagocytosed microbubbles of Sonazoid by Kupffer cells.
Kindberg G. M. et al : Cell Tissue Res. 312(1). 49-54, 2003

(Electron microscope)

@ Longitudinal trend of contrast effect after the Sonazoid
injection (rabbit)

© Subjects: 6 male New Zealand White rabbits

© Method
Sonazoid 0.1uL MB/kg was injected to the ear flap veins as a single dose using the Harmonic B-mode, and the
brightness of liver blood vessels and hepatic parenchyma was analyzed at 1-, 3-, 5-, 10-, 20-, 30-, 60-, 120-
minute intervals and after 24 hours.

It was decided that 10 minutes after the injection was the most appropriate timing for the Harmonic B-mod imaging with Sonazoid.

Longitudinal changes of the contrast effect after the Sonazoid injection

200 £ 1
:g 180 -[ N @ Hepatic parenchyma
2 1604 % * . Hepatic vessel
? 140 - * . Mean+SD
® # . n=6
€ 120 [
0 o * 1 P<0.05 vs before injection
g 100 (hepatic parenchymal)
-& 80 '|' ]’ #: P<0.05 vs before injection
T 60 -|- -|- '|' T -|- (liver vessels)
"g’, 40 Paired t-test
E 20
0 T T T T T
Before injection 1 3 5 10 20 30 60 120 24 hours

Injection time (min)
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Sonazoid is effective for the evaluation
of the treatment effect of RFA"

Contrast ultrasonography using Sonazoid can assess the effectiveness of the treatment with the ultrasound same as RFA
treatment.

© Subjects: Patients with hepatocellular carcinoma

© Injection and Imaging Methods

Sonazoid 0.12uL MB/kg (suspension liquid 0.015mL/kg) was injected intravenously as a single dose, and Vascular

imaging was employed up to 2 minutes, and then Kupffer imaging was employed in harmonic B-mode ten
minutes after the injection.

Two imaging sessions were employed, one at 12 hours after RFA and the other one at 48 hours after RFA.

< Use> < Evaluation Method >

: Contrast ultrasonograph
Evaluation before - graphy

the RFA treatment Contrast CT

Non-contrast

Centesis guide in RFA
ultrasonography

Evaluation after
the RFA treatment

Contrast ultrasonography

Contrast CT

Photo source: Iwasaki Dakao, Digestive internal medicine at
Tohoku University Hospital

* RFA: Radio Frequency Ablation

Itis a medical procedure where an RFA electrode probe is placed inside the tumor and ablates the tumor tissue using the heat
(90~100C) generated from the high frequency (450kHz) alternating current

Common Technical Documents Approved by PMDA



Important Safety Information

@ Adverse reactions (including clinical trial abnormal variations)

In the pre-approval clinical trials in Japan, 25 adverse reactions out of 397 cases (6.3%) have been reported. Major adverse
reaction include diarrhea 1.0% (4 cases), headache 1.0% (4 cases), proteins in urine 0.8% (3 case), neutrophil reduction 0.5%
(2 cases), rash 0.5% (2 cases), thirst 0.5% (2 cases), and pain in injection area 0.5% (2 cases)..

Also observations for adverse reaction were made for 3 days after the injection.

Adverse reaction and clinical trial abnormal values

No. of evaluated cases 397 cases Rate of adverse reaction 6.3%
No. of adverse reaction cases 25 cases No. of reported adverse reaction 29 cases
Adverse reaction type No. of adverse reaction cases (%) No. of reported adverse reaction
Hypersensitivity 4(1.0) 4
Rash 21(0.5) 2
Itching 1(0.3) 1
Redness 1(0.3) 1
Nervous system disorder 4(1.0) 4
Headache 4(1.0) 4
Digestive system 6(1.5) 7
Diarrhea 4(1.0) 4
Thirst 21(0.5) 2
Vomiting 1(0.3) 1

Sonazoid™ injection dosage by body weight

Weight Injection dosage Weight Injection dosage
(k) Suspension liquid (mL) | Perflubutane microbubbles (uL M) tkg) Suspension liquid (mL) | Perflubutane microbubbles (L M)
40 0.60 4.8 75 113 9.0
45 0.68 5.4 80 1.20 9.6
50 0.75 6.0 85 1.28 10.2
55 0.83 6.6 90 1.35 10.8
60 0.90 7.2 95 143 114
65 0.98 7.8 100 1.50 120
70 1.05 84

# Sonazoid administration and dosage: Suspend 16pL (1 vial) of perflubutane microbubbles in the included 2mL injection solvent. Usual dosage for an adult
is 0.015mL/kg body weight in a single intravenous injection.
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