preparation
tincture

paste

patch

patch

@) bath

lotion scrubbing manipulation
hot application method oil
ointment plaster
membrane gel aerosol

Transdermal Druao Deliverv svstem TDDS

=

sdermal Therapeutic Sy 1 TTS

dermal



TDDS

1300

TTS

22



©

(6)

283 (57 ) 61

21.6 % 165 @ ®
(9,10)
(11-16)
@)
(5)
37 27 290
(18-20) 10
50 (21)
(22,23)



(1)

(24)

(10)

(28-30)

®)

1981

(36,37) 7

(31,32)

25

(25-27)

©)

1500

(33-35)

Scopolamine



clonidine estradiol

fentanyl nicotine
nitroglycerin testosterone
(38)
(39-41)
1
2
3



Reduction

2.0m?

92

Hydroxylation

05 4mm

10

70

12

Oxidation
Conjugation
1.5
16 % “?
15 100

(43)

@4



i

=

&

ﬂtl?};ﬂ'
rl'i“ l -..'.’-‘i"



Epidermis

0.16 0.80 mm
stratum corneum
stratumlucidum stratum granulosum stratum
spinosum stratum basale ~ “ 2
viable epidermis
1
15 25
30 40 um 0.5um 2 3
(46)
80 %
Keratin 5
(47-49) 7% 15% 25 %
14 %

150 249






(51)

collagen fibers elastin fibers

3 4 (52)

10



%

Cholesteryl ester
Triacyl glcerols
Fatty acid

Cholesterol

1 Ceramide
2 Ceramide
3 Ceramide
4 Ceramide
5 Ceramide
6 Ceramide

Glucosylceramide

Cholesteryl sulfate

10

0.0

9.1

26.9

3.2

8.9

4.9

6.1

5.7

12.3

0.0

1.9

111

11



(%)

(%)

Polar lipids

Neutral lipids

Sphingolipids

6.5+0.5 4.3+#08 7.2404 2.0+0.6

49+1.6 5.2+1.1 3.3#t0.3 3.2+0.89

1.5+0.2 6.0+0.9 2.7#0.3 3.4+1.2

77.7£5.6 65.7x1.8 66.4+1.4 60.4+1.2

18.2+2.8 25.9+1.3 26.5+0.9 34.8+2.1




Corium dermis

3 5mm 20 30
matrix
80%

papillary layer

Reticular layer “9

©3)

60 9% ©

(59)

sebum

(56)

13



90 %

5.6

Subcutaneous tissue

10 25%
pH 71 73

14

(57)

pH

4.2



%

Squalene 12 10
Sterol ester 1 2.5
0 1.5

Wax esters 23 22

60 25

0 10

mono- and Di-acyl glcerols

0 25

Unidentified 5 4

15



(55, 58)

(59)

0.1%

(60, 61)

16



(62-64)

(55, 65)

pKa

(58, 66)

17



pH

(67)

(400 pm)

(67)

(50 pm)

(66)

18

(16 pm)

(600 pm)
(15 pm)



(11 pm) (13 um) (5 pm) ©

(69)

(70, 71)

(72)

19



(73-75) Reservoir System

Matrix System Microreservoir System
backing layer
pressure-sensitive adhesives PSA drug
reservoir release liner

rate-controlling membrane

microporous films

non-porous films @

3
1 Matrix-dispersion system 4(a)
2 Drug-in-adhesive DIA 4(b)
3 microporous 4(c)






4 (b)

4 (c)



DIA

Fick's low @

23



matrix formers

4 (76)
4,77
1 Acrylic acid matrices
Eudragit (78)
(79)
Carbopol carbomer
52% 68 % pH
4

1000 (80)

_||4 _

__Cl: _Cl: _
H C|3=O
B OH |

24



Carboxymethylcellulose
Cellulose acetate phthalate
Gelatin
Gum Arabic
Methylcellulose
Arabinogalactan
Starch

Polybutadiene
Polyisoprene
Neoprene
Polysiloxane
Styrene-butadiene rubber
Silicone rubber

Polyvinyl alcohol
Polyethene
Polystyrene

Acetal copolymer
Polyurethane
Polyvinylpyrrolidone
Poly(p-xylylene)

Polyhrdroxyethyl methacrylate

Zein
Nitrocellulose
Propylhydroxycellulose
Shellac
Waxes-paraffin
Natural rubber
Succinylated gelatin

Hydrin rubber
Chloroprene
Butyl rubber
Butyl rubber
Acrylonitrile
Ethylene-propylene-diene
terpolymer

Polyvinyl chloride
Polyacrylate
Chlorinated polyethylene
Polyacrylamind
Polyether
Polyester
Polyurea
Epoxy




2 ? Polyvinylpyrrolidone Povidone PVP
PVP antinucleating

agent amorphous

(81)

3 Hydroxypropyl methylcellulose HPMC
HPMC

burst effect ©?

CH,OR OR
O r—o
OR OR
__O O —
OR CH,OR
L —1'" R=H, CH;,
4 Sodium Carboxylmethylcellulose

SCMC sodium CMC CMC sodium

cellulose gum 90,000 700, 000

26



PIB

Silicones

38

(84, 85)

TDDS

(83)

(83)

CH,OCH,COONa  OH

dermal therapy system

27

Polyisobutylene

QO —o

OH OR
o]
OH CH,OCH ,COONa
(83)
PSA
Polyacrylate copolymers
PSA

PSA



28



persenile dementia

50 60% ©”
AD
65 74
47.2 %
AD
AD 3
AD

inhibitors AchEl

(90-92)

29

early-onset or
late-onset senile dementia

Alzheimer disease

AloisAlzheimer 1907

3% 75 85 18.7% 85

@9

neurotransmitter replacement

2 (89)

Cholingericagonist N M

Acetylcholinesterase



AD

Velnacrine ©®®  Physostigmine ©*

Huperzine A Huperzine A
2 (96)
5-HT3

5-HT3

Ondansertron ©”

N M

Arecoline RS-86 Oxotremorine Nicotine

Estrogen ®

AD

Vitamin E (99)

Tarcine

Donepezil ©*

AD

Bethanacol

Vitamin C



(100)

Nerve growth factor

(Anti-inflammatory drugs)

GABA

AD

AD

Nimodipine

Nootropics Hydegine @V

Piracetam  Oxiracetam

31



Huperzine A

Huperzine A

1 (5R, 9R, 11E)-5-amino-11-ethylidene-5,6,9,10-

tetra- hydro- 7-methyl-5,9-methanocycloocta [b]pyridin-

2(1H)-one
2 Ci5H1gN,O
3 242.32
4
Chs
N
H3 /
H2N ~—_ O

5
6 A max 231 313 nm
7 228-229
8 pKa 6.97
9 0.352 n-octanol/ water, pH=5

32



Huperzine A fordine

Huperzine A —

(Huperziaceae) (Huperzia Bernh.) Huperzia
serrata  Thunb Trev. (102) 5

26 H.longipetiontata
(Spring) H. serrata f. intermedia (Nakai)

H. luciduca var. asiatica Ching H. sutchueniana
(Herter) H. hupehensis Ching
(Phlegmariurus) P. fordii (Baker) Cheing

P. mingcheensis Ching P. guangdongensis
Ching P. phlegmaria (Linn.) Hulod P.
mingcheensis var. angustifolius C. Y. Ma P.
longyanensis C. Y .Ma P. nanus C. Y. Ma 13

Huperzine A

tacrine donepezil



s (103-104)

Huperzine A
1 ?
? ?
Huperzine A ?
Huperzine A ?
physositigmine 3 {»
? ? butylcholine esterase
BuchE (106)
2
Huperzine A 0.1 mg/kg 0.3 mg/kg
(107)
0.1 0.2 mg/kg Huperzine A
Huperzine A

(107)



Huperzine A 10 25 pg/kg 50 ug/kg
Huperzine
A (108) d-

tubocurarine



(109, 110)

uv

X-ray



HPLC

TLC

GC

18

HPLC

IR UV PDA MS

HPCE

37



(GC/MS LC/MS)

8 PCR
DNA

)
(Chromatographic Fingerprint)

Celastrus nindsii Thunb.



4-5mm;

3~8m
: 1-2cm;
5~10cm 3~7cm
; 5 ; 5
; 1
7~8mm
4~5 9-10



Huperzine A



