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Which 3 Interventions ~
Have Saved the Most Human Lives?

Clean Adequate
Water Nutrition

Vaccines

(Slide modified from WVC2013 Washington DC George R Siber, Johns Hopkins Univ.)
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DS’s technologies for innovative vaccines
Design novel vaccine formula with a combination of 4 success factors = s

Active ingredients inducing
protective immune responses

ry/D E 8 Vaccines

Dalive -
Efficient delivery of antigen Modulation of immune responses
Easy-to-use for better protective efficacy

>

The BLA of a new Flu vaccine with S R&D projects for a variety of

a novel Intradermal (ID) Injection High quality adjuvant candidates have been
System submitted on April 2015. Cost reduction promoted.

DS’s original platform of the ID
vaccine will be established.
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and SC injection using conventional needle

ID Injection System
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Mantoux Standard SC
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- — Muscle

Lol Immediately after the IDS . N
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Superior immunogenicity of the ID vaccine has been demonstrated
in clinical trials and MoA of the ID vaccine has been clarified Ol S
R S R A R
‘Superior immunogenicity profile of the new intradermal influenza ) -
vaccine compared to the standard subcutaneous vaccine in subjects | Vac cine
65 years and older: A randomized controlled phase III study | v
' Ryo Arakane?, Ryosuke Annaka?, Akiko Takahama?, Katsuyasu Ishida®,
| Michiharu Yoshiike?, Tetsuo Nakayama®, Fumihiko Takeshita®*

| 3 Daiichi Sankyo Co. Ltd., Japan
® Kitasato Institute for Life Sciences, Laboratory of Viral Infection, Japan

Immunogenicity and safety of the new intradermal influenza vaccine| v/ .
\/accine

'in adults and elderly: A randomized phase 1/2 clinical trial
| Ryo Arakane?, Hitomi Nakatani?, Emi Fujisaki?, Akiko Takahama?, Katsuyasu Ishida?,
| Michiharu Yoshiike?, Tetsuo Nakayama®, Fumihiko Takeshita**

{ 2 Daiichi Sankyo Co. Ld, Japan
{ b Kitasato Institute for Life Sciences, Laboratory of Viral Infection, lapan

| Efﬁc1ent antwen dehvew to the draining lymph nodes is a key
| component in the immunogenic pathway of the intradermal vaccine | S5 aseem
{ Science

| Miyuki Tozuka?, Tatsuya Oka®, Nao Jounai®, Gyohei Egawa®, Ken J. Ishii¢,

| Kenji Kabashima®, Fumihiko Takeshita®

: “Mtasam Daiichi Sankyo Vaccine Co., er 1-16- 13 Kirakasai, Edogawa-ku, Tokyo 134-8630, Japan

i of 2. Kyoto ity Graduate School of Medicine, 54 Syogoin-Kawaramachi. Sakyo-ku, Kyoto 606-8507. Japan

© Laboratory of Adjuvant Innovation, Narional Institutes of Biomedical Innovarion. 7-6-8 Sairo-Asqgi Ibaraki, Osaka 567-0085, Japan
‘«;:‘ Daiichi Sankyo Co.. Led. 3-5-1 Nihonbashi Honcho. Chuo-ku. Tokyo 103-8426, japan
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Contents lists available at ScienceDirect

Journal of Dermatological Science

FISEVIER journal homepage: www.jdsjournal.com

Efficient antigen delivery to the draining lymph nodes is a key
component in the immunogenic pathway of the intradermal vaccine
Miyuki Tozuka?, Tatsuya Oka?, Nao Jounai?, Gyohei Egawa®, Ken J. Ishiic,

Kenji Kabashima®, Fumihiko Takeshita®-*

2 Kitasato Daiichi Sankye Vacdne Co., Ltd., 1-16-13 Kitakasai, Edogawa-ku, Tokyo 134-8630, japan

® Department of Dermatology, Kyoto University Graduate School of Medicine, 54 Syogoin-Kawaramachi, Sakyo-ku, Kvoto 606-8507, Japan
© Laboratory of Adjuvant lmnovation, National Institutes of Biomedical Innovation, 7-6-8 Saito-Asagi, Ibaraki City. Osaka 567-0085, Japan
4 Daiichi Sankyo Co., Ltd., 3-5-1 Nionbashi Honcho, Chuo-ku, Tokyo 103-8426, Japan

(J Dermatol Sci 82:38 2016)
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Type of
MN

Material
for MN

Application
Time

Loading
Length

of MN

Mfg.
scale

Accuracy

Shape of
MN

Mfg.
products

Remarks

; 7 S Coating
Coating Dissolving hallow
i Di fozompst]
(PGA) (HA, Dextran)  (Sr8ces
<30 minutes 3~6 hours 15 minutes
300 pg
600 pg 1,000 ug 100pg:residue
in MN
200~800 pm 200~800 pm  250~700 ym
Pilot Commercial Pilot
LT10% LT10% N/A
Cone Cone Quadranguiar
(composite 1 trigonal
(Two stage) volcano) pyramid

Oral, Injectable and External

External

Coating

Metal
(titanium)

30 minutes

N/A

190 ym

Pilot
N/A

Tabular
arrow

External

{Asahi—

Dissolving Coating Coating

Di i

(Polysaccharide) (PLA) (PLGAIPGA)
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
Lab Lab Lab
N/A N/A N/A
N/A N/A N/A

- External

Kasei): Fail

Dissolving

Dissolvable
(HA,
chondroitin
sulfate )

N/A

N/A

N/A

Lab
{Too small)

N/A

Cone

(@

Dissolving

Dissolvable
(Dextran,
Sorbitol)

Biodegradable
(PLGA)

5~15
minutes

N/A

200 ym
or more

Pilot

N/A

External

Mfg process
is
complication
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MOA of genetic vaccmes

Nucleic acid delivery, synthesis and release of protein, and antigen presentat
R T

P <« o (8

MHC class I Immuno-proteasome

® ¢ s e

fe h b

Golgi  machinery

&

Translation to Protein
via the protein synthesis

33

MOA of genetic (DNA or mRNA) vaccines

émRNAM

synthesis

.....................................................

Somatic cells, such as muscle cells,
transduced with Nucleic Acid Encapsulated in Nanoparticle

‘Direct Priming’ and following cytotoxic T lymphocyte (CTLZ induction it Sk
Common to protem based vaccines [ CD4+TCE||S Unique to genetic vaccines :
: CD8* T cells .
: Antibody : =
: production \r» CTL .
( )/ v / . activity E
H - =
MHC = X,L MHC n
E Class II T w Class I .
H = =
B cells \PFOCGSSIHQ :ﬁfProcessing =
. =
g : Protein :
: Q : = synthesis =
H 2D - : "
. Antlgen Sfesenting .
T celis :
: : . DNA DOPODIDI n
= |
: DNA DOVDODI = MRNA WHRAGH .
= -
Protein ] v
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AN A PRI E B B o
d-Encapsulating Nanomedicine:
As an emerging modality that includes concept of drug delivery in the construct

Nucleic Aci

l/," \),."Af‘ -
~ ‘ - TS
» = ’ N =
L ] &y Oligonucleotide ” | '
Atom Small molecule drug Antibody Virus Bacteria Cell
1A 1nm 10 nm 100 nm 1 pm 10 pm |

Microparticle

I{!\', o Polymeric micelle (77
{{ -
Loy,

Polymer-Drug

conjugate
@_» B, T
Nano-gel Emulsion/
Lipid nanoparticle

Inorganic Nanoparticle
Nanocrystal

Dendrimer
A variety of nanoparticles is getting applicable in pharmaceutical development.
Choice of the type of nanoparticle and optimization of composition/size are the key success factors.
35
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Nucleic Acid Encapsulated in Nanoparticle for O
i Sy
| it et e wi

vaccine innovation
Collaboration
(Public-Private Partnership)

Emerging
infectious ‘

I
/:rviseases

Non communicable
disease/

e

In-house

Nucleic Acid
Encapsulated
]

T

Nanoparticle
: Collaboration
. Vaccine
Licensing
and supply
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BOEFHITTLRICHEZRIL, BEIT2REICEYERRESTS, LHALEAS, &
EHITFOEE (50~150mL) T RIcEENO =0, fTRDHEIZLS,
LE=MoT, ERBRBTRLEAIWIBEIE. TROD~®DLSEIVRIMNEH
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1. MIEHER

2. REA

3. FEMx

4, 7543V 7K H

5. BLEZICAIBHRTHREL
6. BEEWOEM %

ERESOYBOEE 5}

TARRI I OADBLEBAICELS
mE~NDEE

Particle Insoluble particulate matter count (pieces/ml)
measurement
Sample >1.5um >2.0um >5.0um >10um >25um
Vial preparation 17.7 8.0 22 03 04
@) ; 4 . : ;
After transfer (b) 1,764 1,240 443 97.6 0.4
(b) 100 155 201 325 1

(a)




O i

> AN BRI V2
= BREOFAARVIVIICHRBELT, REEERS
fTRIZBVWEORETHEHEE

> RERIE, RETHAASFERATHE =

v iAo

v ERAEORE

Vv RELTOH N

vV EENE - NESIYORE, BR
v BRER

TVIINVENVIRTSRAFv 20l &2

L, TORFUIITHS0EENSHARICEVTEADYBE TERAShTEY . EER
OFFRBHRICEALTUIRMEREZ L. RUTFLY RYTOELU(PP), TFLLEZ
ILEFEE R —F A ERIN TV =, VUV DIEFORE A EN S HER THAT L,
BEREZOHIIASRFABEAROONDIIETVICHREREEENBLNEZD
EEM., DHIERITOELUAERTHSEEZ -, Z2T. RUTOEL O FMF
BHENSH - EEBEIRBEA R OVWTREZERL,

—RAICAR)TOELVICERSNAFMBIELCIETFOFEREMELTHIES.
DFNFNIZIO~100BEAHY . FOHHSARICEL THELRRERO RS2
RUTHEFBEIND, ELDTSRFVILARTEIToER, FERLFARVBBHLS
BIZBEHMEES TH =, T, TRODTARAR—HFT IS RURK THIREINT
WAHEERIRATL IR COMEIZWTNEERICTES THoT=.

LBEHOVET>
@ BEFRIEIFENAZOEERSNEHTERHETHD
@ RERFICRBIFARELLSL
@ REHHEODERELFHEEMNELLLEL
@ FHEINBEEBELTOBESMNBIFTHS
® BEBERSOEEHRERELLL
® EEEARGEAROBBRRSBENSEL TS
@ BN, REYS. ETRESICEBLS




SO

R s S S T S

WUIETIREIHROBRE 2

IO RTSIAFYIHEBORMAEHMERER

Potassium

i UV spectrum

:;::nlt;ron Ammonium salt permanganate-reducing P Evaluation
: substances 220-240nm  241-350nm

Not more concentrated  The difference from

Standard Vahie ool o tantiard sckition .~ hianckle'= 1O mL

=0.08 =0.05 =

Not more concentrated
Prescription A than St dardank 0.017 0.015 compatible

Not more concentrated

Not more concentrated
Prescription C than standard selitian 0.179 0.022 Incompatible
Disposable More concentrated

syings (1) e E e -1.50 0.260 0.082 Incompatible

Not more concentrated ’
uJ (2) than stardard s 3.00 0.092 0.066 Incompatible

(1) Commercial disposable syringe for contrast media
(2) Prepacked syringe with the contrast media used in the United States.
* The shadowed area is incompatible with the standard.
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K. Schoeters, ISPE (2015.03.19) &U' CONTINUUS#tHP
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FDA Approves Tablet Production on Continuous
Manufacturing Line
. Vertex : 2T I2EHRIECLD
 ERC for Structur rganic Particulate Systems = =
Frinei it S Ly e o i FhEGHREEEVS (201547H)

Another C-SOPS industry partner, Vertex, the maker of a breakthroug

therapy called Orkambi. has been using the C process for this drug ; XNSF E ng ineeri ng Research Centers

FDA approval in July 2015. Vertex has the first wet granulator producHP 05| FH

production line developed in-house at Vertex using elements of C-SO0pup. /erc-assoc.org/content/fda-approves-tablet-production-continuous-manufacturing-line-0
manufacturing technology. JSC's Prezista, using the Inspire line developed in

collaboration with C-SOPS, is the first continuous direct compression product to be

approved. The FDA is strongly encouraging others in the pharmaceutical industry to

consider similar efforts to improve quality and technology standards across the industry.

FDA Approves Tablet Production on
Janssen Continuous Manufacturing

Line
FDA approved an upd in the
{darunavir) using a continuous manufa:

Supphlf‘ ‘Cha‘!.n‘ s‘ facility m‘ Pue@ Rico. BatCh b\BCO nt| nuou S/\OD %U E ( j:j—)

(PREZISTA 600mgiE 2016&4@)
WX PharmTech comd&khs| B

[ntech com/fda-advisory-panel-questions-clinical-meaningfulness-vertex-s-cystic-fibrosis-drug-com

f ing of P

turing facility

ring o
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(1) BARApHEH TIZH T BHCAMEED T E L1418

(Chem. Pharm. Bull. 59(5) 553-558(2011))

Stability of CAM in Solution

Erythromycin CAM 100
— BRTHE— SIS
g
(=]
iRk ca At BEOFCETHR § 0F
&
25
0 L L L "
0 30 60 90 120
Time (min)
Dissolution Profile of CAM Tablet Disintegration of Commercial Tablet
A)

N3
=]
-

=N
S
—

Dissolution rate (%)

30

Disintegration time (min)

0 30 60 90 120 0
Time (min) 1.0 1.2 1.5 2.0 3.0
pH

IEREEDEMEELIZCAMD BRIEITEBIET S
|

CAMEEHR DCAMD R FEL




B KARPIZBITACAMOD A RIREETD iR
D=1-exp(—K,. 1)

BROKFBRRIZH TS REA OB HEB O REN

——[a |——  anuE
Kiis Kec Kgis: 5@&%&}?%&

Kyeo: T FRRETERL

K,
Q=100 —%_— {exp(—K, -t)—exp(—K,_-1)}
Kdec " Kd!s ‘ dec

D= 100,:1 —exp(—K, 1)

1
KoK, {K s exp(—K g, 1) — K g -exp(— K, -t )}}

dis

AHEEER( K ), TARREER( ke ) EpHDBER

A) B)
-1.0 05 F
3 -
3 5
X 20 } X 10 f
& &
— —
3.0 -1.5 F
4.0 . — . -2.0 ,\

1.0 2.0 3.0 1.0 2.0 3.0
pH pH

- log K, =+2.36 pH—4.22 ' R*=0999 from pH 1.0 to pH 1.5

logK,, =—1.13pH+0.30 (R?=0.997) logK,,=—0.12pH—0.50 R?=0.997 from pH 1.5 to pH 3.0




CAMIKBR(A) R U CAMTTER B FIDIEpHEH TIZH 1T HLE M

Decomposition rate (%)

B)

Decomposition rate (%)

Time (min)

EpHEHTIZH FACAMEERIRENDZE b
B)
BpHEHTIZHINT

CAMIZ T ILZERRL L
CAMEEZ BN TREILSES.

A) CAM100% 5z
pH1.0GEE KB & 1 T30 R hE

B) CAM100% 5!
pH3.0IE BR KA K T30 IRAE

c) miEREHI
pH1.0IEBEIK A & & T305 k%

A).
C)a




(2) B NpHEHETIZE I+ BCAMEE DS RERFE

(J.Pharm. Sci. Vol.103 580-586(2014))

CAM (Formll) : 1.8g
HCI (pH1.0) : 25mL

Fékh, FLETESR
RSB Kk
%% HCI AR (pH = 1.5, 2.5, 3.4)I12%:8

PXRD

Synchrotron PXRD analysis
OWavelength: 0.9996 A (SPring—8 BL19B2), 1.000 A (AichiSR BL5S2)

ODiffractometer: Debye—Scherrer camera
ODetector: Imaging Plate
OTemperature: 37 °C

Mixing

7 ILELT=CAM KRDHEHER BEESR
(Form A) (Form B)
PXRD
= II“‘I ||L|)J.u|.|,|. A Form Il
% M
g
% P | J.ln“ PR TR RN Form A
<
JMMUMW_‘FOW B

o 5 10 15 20 25 30 35
26(° )




Intensity (Arbitrary)

FormAMi5FormBA D& FRE5#%5(37°C)

Intensity (Arbitrary)

ff

Intensity (Arbitrary)
N
-]
o

56 6.1 6.6 6.6
200° ) 20(° )

pH3.4

Time for 379h

95% form B

M~ o0sh
. "~ 0.4h
——0.1h
“—0.0h
5.6 6.1 6.6 71
20(° )

Rate constant k(h-)

2.096+0.034
0.755+0.018
0.380=+0.005

N
o
o

[e ]
o

(2]
o

N

a (Form B fraction, %)
o

N
o

o

Form Ah\iSForm BA DS S ELEFS(37°C)

Hancock-Sharp =

In{~In(1-a)}=1nB +mInt

oa=I1t)/1,,

a: BfEtIZH T BForm BO AL RER

m: o T—FINSA—B—  B: A —)LINSA—HR—
I(t): BeRStI=d511526=5.80° —6.10° D[EIHTIREE
I FOrm B0D26=5.80° —6.10° 1ZH (T HEIHTIEE

iR RN ZFEICKDREL
(m,B,1

max)

pH=1.5 m=3.55
pH=2.5 m=3.06
pH=3.4 m=3.16

SRR RTREm) T PH EEK(h')

{=In (1- )= kt|

1.5 2.10£0.03
25 0.76 £ 0.02

34 0.38 £ 0.01




FILELT=CAM

BA
e nm

) [ o

FRER ey ]
waam) SFTHAER ez

OARIMSBEIADIREEFS LB pHIZE RLE A ERMN DD SNT-=.
CDpHIRFEEIZIEpHIFZECAMFBP D AF LTI/ EDTOR AL D EH,
BRI RDAEBMNBRELREIEN—DDERTHIEEZONS.

TILVEREL,

CAM IB#E&R (1, BRICRIFREFE T SR, EpHEMATIX
DREREARERT, BRERBRAERERIHLT,
TILOREERAD KON, RIFEBAZTER T HEMNTIRESNT-.

(3) WILIR U EEIE ACAMEE DB IR (X T ELE

(Int.J.Pharm. 521(2017)33-39)

BRIZEENDHILKR B
B S%EEEL (800 mM)
HL—TI7IL—Y Pa—RX 130mM
FLoY Ca—X 9omM HIUEE

fERIN T

CAM(Form 1I) 134

Perfiler 101 64

St.Mg 2

1RES 200mg
8SmmE  FTHEEL: 10 kN(F#F)

Disintegration time (min)

Ty

300 4

200 -

100

Bt T IVISERIC R HIE HE (IR DETIFEL DA ?

247.1

03 05 04 04 05

25 250 75 100 150 200 250 25 50 75 100 250

hosph ate bullu Acetate buffer Cltrate buffer
Concentration (mM)




RRELS RSB 2/7 IR EEE RS ISE T HAMDE LR R

CAM released (%)

0 100 200 300 400
Time (min)

25mMPB 4250 mMPB -+-75mMAB -e-200 mMAB

250mM E’FE‘Q%{;L:&EP -o-250 mM AB 25mM CB -#-50 mM CB -a-250 mM CB
37°C s fEEHE
77 IRl PB: VBB ABEFBMEEE (B UIVEBIEER

CAMA LR ERIE (D FR &L

CAM(Form II) 250mg - BE&

b= s s . AiE
FE 89K 70mL 5M U BRIB R ZEpHSIZH S ETHRM *
3.0M AB(pH5.0) 105mL
1.0M CB 0.7mL ERT—RB&IEH R .
* 2= | 1.0M sodium malate buffer 12.3mL | €& E& ffﬁ%;géy c
0.5M sodium tartrate buffer 14mL

0.2M sodium oxalate buffer 21mL




CAMA LR EEIE D FR &

B

Sa s bS]
0000 o

i
o) )

7K

Bt RmERy
(BRI OO R ELE—)

NIV B

L1k
B

G

CAMA LR EEIE DD PXRD

Il “ Ltk FormlIl
—_ A I‘ A Acetate
g |
f*;: R Citrate
2
g M
£
Oxalate
Tartrate
25 75 12,5 175 225

20(°)

CAM acetate, CAM citrate DA B IERMHELTIRE

ITHEREBMEOTHMYMEET

CAMAIILRUERIE DS RFH T —4

Crystal form CAM acetate CAM citrate
Space group (P2y) P2,
Cell parameters a= 18.504 a= 20.633
(A, °) b= 14.463 b= 14360
c= 8806 c=9.098
a= 90.0 a= 90
p= 99.7 p=102.5
y= 90.0 y= 90
z 20 2
a B FRDOCAMA FH

b ZEREIEAP2, (BHBER) ERELTES




CAMAILREEIE D DSC

Formll

Acetate

Citrate

Malate

Oxalate

Tartrate

Exothermic

—
—
——

40 80

120 160 200
Temperature (°C)

SFH CyHNO,,*CHgO,+3.16H,0

CAMY I UBEIE Dt RtE &




CAMYU T UBEIE Dt REE

CAMYIUBRIE DFESRIEE

CAMEY TV B
KAFEMNLT
KFEHELTLS

# : CAM
& o B
FRAE : KERSE

016




CAMYIUERIE D1EE E DM

‘CAMY IR LK D FDIKFREERVNT—D

-cladinose ring 09-agrinon ringO3fI M /KR HEE (bEHIZFITHEEES

- B ZEATIRCAME Y T B DK FHHES (desosamin rink N1-9 T E£016)

N1 Z Ok At

» desosamin rink 013-7 T E£014D K EHES

‘CAMD D FHRITIVIUBEREDKFFEEICKYERE

HIUEEDOHAILRTS ILE (019-C43-020)(FfETARAEL . 020(ZEIZFHE
{019-C43:2F#EE (1.216 A) 020-C43:BFES (1.273A)}

-020(F/K D FOW1EKERES

‘OW1FV T UFE015EKFRES

HIUEEDMDHILARFS JLE (015-C39-016, 017-C44-018) (T Ok 1L

CAMOUIUEES LD ESNBHIERE

CAM chain

“itric acid

CAMY IV BIEFER TEOHONTI=ZLDKFFEEIZKDIIUEENLI-CAMED
EEIET IR TERIL, ZRTDRBBEERRT S, COMB ICKFREEICEK
Y. ZLDKDFHRSYTENT LB EShEEEZ NS,




(4) CAMDERIEBZF AL S A RBIERAIDKE

(Int.J.Pharm. 104(2015)2641-2644)

CAMMDIERZ

0, I.0,I0, IV, VEER. BEIE/KIIY. A2/—ILBEHNMD
SRENTRZWAMESNTINS,
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Form II; MR (BHEE; 1.1 mg/mL (pH6.5 phosphate buffer, 37°C))
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Form II; EW#E R (BHEE; 1.1 mg/mL (pH6.5 phosphate buffer, 37°C))
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[ Formiltablet vorsus Form | tablet |

. Dissolution
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/ . Solubility <

Form | (metastable)
Solubility: 11.8 mg/mL

80 A

Form Il (stable)

60 A Solubility: 1.1 mg/mL

CAM dissolved (%)
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CAM (Form Il or Form 1) (mg) 200 200| 200

Hydroxypropyl methylcellulose 20 40 100

(HPMC) (mg)
Magnesium stearate (mg) 2 2 3
Total (mg) 222 | 242| 303

Each compound was passed through a 177 ym sieve.

Compression pressure: 10 kN (@ 8 mm)

Effect of HPMC amount on CAM release from tablets
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Effect of HPMC amount on CAM release from tablets

Form Il (stable) Form I (metastable)
100 A 20 mg 100 A
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3 3
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: o| %
20
O 5 © 20 - 40 ?8
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5 -CAM RS HEALE -

CAM Form Il (mg) 200 180 140 100 60 0
CAM Form | (mg) 0 20 60 100 140 200
HPMC (mg) 40 40 40 40 40 40
Magnesium stearate (mg) 2 2 2 2 2 2
Total (mg) 242 242 242 242 242 242

Each compound was passed through a 177 ym sieve.

Compression pressure: 10 kN (® 8 mm)
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Effect of proportion of form | on CAM release from CAM mixture tablets

Zero-order release equation: Q = k; ¢
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(5) CAM B NiF B HF| D ERF

(European Journal of Pharmaceutics and Biopharmaceutics, 92 (2015) 22-27)

925 AATALT 2 (CAM)
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Aoki et al., Int. J. Pharm. (2015).
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fomm | 2 MUTURUZTILARAT— (TRFB) m.p.72°C | 20%
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TREIMEH | 2ILY 5%
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’
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(Aoki et al., 2015)
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g
. 9
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8/2 K=& YA '
o 20,=0
EihA K-> Bk =
160 **
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Each bar represents the mean=S.D. (n=10). ** p<0.01
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CAMIE R GMERIY  TR-FBIEHIM LW 18
ZEA() 54 36 34 35
(REEDIEE) (FB) (PP RF) (B57) (B1T)
A E - 0.77%+0.08 0.80+0.08 0.78+0.07
SR (mN/mm?) — 203+104 2174105 218+96

GMiﬁ*% TR-FBIEHIH LW 14
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B YD FH E
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50 mL 20 HiF
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é 5 SH L
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ﬁ 40 ﬁ, 40 <& TR-FBE&E AT
20 20 LWiE Hi ¥
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Granule size : 250-350 um. Each point represents the mean=S.D. (n=5).

v TR-FBIEFIY, IWERIMIE, LT B 24F5R UL E D iFEEERLT-




E2Y)) dark Sk

100 BHBEBREOEHY
T 80
W
H 60
® &
s, -AGMIEHIY
o S TRFBIEH
Bk 20 ;
LWIE L) . 1 N
° . e L, GMIERIY TREBERY LWk
B (h)

Each point represents the mean=S.D. (n=3). CAM: 200 mg. Granule size : 250-350 pm.
Test solutions: pH 6.5 phosphate buffer (900 mL, 37%0.5 °C) Paddle speed: 50 rpm
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(Aoki et al., 2015)
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CAM, #&&Hl
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(cm™) 0 70

ZE[EfE1E D voxel 1

Void voxel ratio (VVR, %) = — X 100
RIS B E ORI F LR Dvoxel £
GMIEHIH) TR-FBEEHI ) LWiE R
9.8+4.2% 17.2+3.4% * 19.3+4.6% *

46

* p<0.05. n=5. (Aoki et al., 2015)
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(Aoki et al., 2015)
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cAM OS5 EoyEnEE _ HE
Rajinikanth, P. S., Mishra, B., Journal of Controlled Release (2007).
13HE EOYEBRRLERFAXE (988, &, ER) IS . e
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(CAMADBURE = (TIWiEHiY) ZE0O1K 5 é . 1
4' S 54
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LEEEFRL, R O—1EHh(HEE ﬁ 25 T
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47HE BIFREHTTHEE (37°C 4B/ : 2
% Control CAM Lw
Vv v HEE BRI

Each bar represents the mean=S.D. (n=3-6). *
p<0.05 ** p<0.01
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- e
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Each bar represents the mean=S.D. (n=3).

Nagahara et al., Journal of Controlled Release (1998).
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(6) CAM Form II §g &I DB IR & 7 X EFT R AR DR

(Int.J.Pharm. 495(2015)204-217)
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(7) BAFOAERAER . RERABE TR TIL A CAMD FE RBERFB IR IT T F &

(Int.J.Pharm. 512(2016)108-117)
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