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1897

ÅbƻȅŜǎ Şǎ ²ƘƛǘƴŜȅ

ï"The Rate of Solution of Solid Substances in Their 
Own Solution." 

ï! ƪƛƻƭŘƽŘłǎ ƳŞǊǘŞƪŞǘ ŀ ǊŞǎȊŜŎǎƪŜ ŦŜƭǎȊƝƴŞƴ 
ǘŀƭłƭƘŀǘƽ ǘǵƭǘŜƭƝǘŜǘǘ ǊŞǘŜƎ ǎȊŀōłƭȅƻȊȊŀ



Noyes-Whitney ŜƭƳŞƭŜǘŜ
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1900

Å.ǊǳƴƴŜǊ Şǎ ¢ƻƭƭƻŎȊƪƻ

ï.ƛȊƻƴȅƝǘƧłƪΣ ƘƻƎȅ ŀ ƪƛƻƭŘƽŘłǎ ŀ ǎȊƛƭłǊŘ ǊŞǎȊŜŎǎƪŞƪ 
fizikai-ƪŞƳƛŀƛ ǘǳƭŀƧŘƻƴǎłƎłǘƽƭΣ ŦŜƭǸƭŜǘŞǘǃƭ Şǎ ŀ 
ƘǃƳŞǊǎŞƪƭŜǘǘǃƭ ŦǸƎƎƴŜƪ
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1904

ÅbŜǊƴǎǘ Şǎ .ǊǳƴƴŜǊ

ïA Noyes-²ƘƛǘƴŜȅ ǀǎǎȊŜŦǸƎƎŞǎǘ ƳƽŘƻǎƝǘǾŀ CƛŎƪ 
ŘƛŦŦǵȊƛƽǎ ǘǀǊǾŞƴȅŞǘ ƛƴǘŜƎǊłƭǘłƪ ŀȊ ǀǎǎȊŜŦǸƎƎŞǎōŜΣ 
ƳŜƭȅ ŀ ŘƛŦŦǵȊƛƽǎ łƭƭŀƴŘƽǘƽƭ ƛǎ ŦǸƎƎǃǾŞ ǘŜǘǘŜ ŀ 
ƪƛƻƭŘƽŘłǎǘΦ
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IVIVC

ÅFDAςin vivo-ƛƴ ǾƛǘǊƻ ƪƻǊŜƭłŎƛƽ ςǇǊŜŘƛƪǘƝǾ 
ƳŀǘŜƳŀǘƛƪŀƛ ƳƻŘŜƭƭΣ ƳŜƭȅ ƭŜƝǊƧŀ ŀȊ 
ǀǎǎȊŜŦǸƎƎŞǎǘ ŀ ƎȅƽƎȅǎȊŜǊŦƻǊƳŀ ƘŀǘƽŀƴȅŀƎłƴŀƪ 
ƛƴ ǾƛǘǊƻ ƪƛƻƭŘƽŘłǎŀ Şǎ ŀȊ ƛƴ ǾƛǾƻ ƳŜƎƧŜƭŜƴŞǎŜ 
ƪǀȊǀǘǘΦ
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1934

ÅPharmacopoea HelveticaςŜƭǎǃƪŞƴǘ ƝǊƧŀ ƭŜ ŀ 
ǘŀōƭŜǘǘłƪ ǎȊŞǘŜǎŞǎǾƛȊǎƎłƭŀǘłǘ
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1950

ÅA ǎȊŞǘŜǎŞǎǾƛȊǎƎłƭŀǘƻǘaz USP 14is felvette a 
ƘƛǾŀǘŀƭƻǎ ƎȅƽƎȅǎȊŜǊǘŜŎƘƴƻƭƽƎƛŀƛ ǾƛȊǎƎłƭŀǘŀƛ 
ƪǀȊŞ
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1960

Å[ŜǾȅ Şǎ IŀȅŜǎ

ïIłǊƻƳ ƪǸƭǀƴōǀȊǃ ƎȅłǊǘƽǘƽƭ !ǎǇƛǊƛƴ ǘŀōƭŜǘǘłƪ 
ǾƛȊǎƎłƭŀǘŀ ǎƻǊłƴ ол-сл ǊǇƳ ƘłǊƻƳƭŀǇłǘƻǎ ƪŜǾŜǊǃǘ 
ŀƭƪŀƭƳŀȊǾŀ ƧŜƭŜƴǘǃǎ ƪǸƭǀƴōǎŞƎŜǘ ǘŀǇŀǎȊǘŀƭǘŀƪΦ
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1237 oC32 oC
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tƻǊƻȊƛǘłǎ
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tV

V
=F

V a h®zagok, lyukak, csatorn§k ºsszt®rfogata,

Vt a k®sz²tm®ny teljes t®rfogata

tƻǊƻȊƛǘłǎ



16

A teljes porozit§s (ūp
t) az effekt²v (ūp

e) ®s ineffekt²v(ūp
ie )  

r®szbŖl  tevŖdik ºssze:

ie

p

e

p

t

p F+F=F

tƻǊƻȊƛǘłǎ



Higanyos porozim®terlevegŖ

elsz²v§sa

feltºlt®s

higannyal
nyom§s

Washburn ïegyenlet

Lp folyad®k penetr§ci·ja

ɔ fel¿leti fesz¿lts®g

q nedvesed®si peremszºg

r p·rus sug§r

ɖ viszkozit§s

t idŖ

h

g

2

cos2 rt
Lp

Q
=

tƻǊƻȊƛǘłǎ



BET  g§zadszorpci·

tƻǊƻȊƛǘłǎ

Tºbbr®tegŤ adszorpci·

http://upload.wikimedia.org/wikipedia/commons/8/83/BET_Multilayer_Adsorption.jpg
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Bariisulphas
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Glibenclamid
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bŜŘǾŜǎŜŘŞǎ

q a szil§rd fel¿leten kialakul· peremszºg 

gsg a szil§rd/g§z, 

gsf a szil§rd/folyad®k, 

gfg a folyad®k/g§z kºzºtti hat§rfel¿leti fesz¿lts®g



bŜŘǾŜǎŜŘŞǎ

Young ïegyenlet

Qggg cosfgsfsg +=

q a szil§rd fel¿leten kialakul· peremszºg 

gsg a szil§rd/g§z, 

gsf a szil§rd/folyad®k, 

gfg a folyad®k/g§z kºzºtti hat§rfel¿leti fesz¿lts®g 



bŜŘǾŜǎŜŘŞǎ



bŜŘǾŜǎŜŘŞǎ

Darcy ïegyenlet

v a perme§ci·sebess®ge

kp a p·rusos szerkezetŤ anyag perme§bilit§sik®pess®ge

ȹp nyom§s k¿lºnbs®g

ɖ folyad®k viszkozit§sa

tƽǊǳǎƻǎ ǎȊŜǊƪŜȊŜǘǼ ǊŜƴŘǎȊŜǊŜƪ

h

Dp
kv p=



bŜŘǾŜǎŜŘŞǎ

Kozeny ïegyenlet

kp a p·rusos szerkezetŤ anyag perme§bilit§sik®pess®ge

ə alaki param®ter

Ů porozit§s

ɣ tortuozit§s(labirintus faktor, tekerv®nyess®g)

A a p·rusok, csatorn§k fajlagos fel¿lete

tƽǊǳǎƻǎ ǎȊŜǊƪŜȊŜǘǼ ǊŜƴŘǎȊŜǊŜƪ

2

2

A
kp
y

ke
=



bŜŘǾŜǎŜŘŞǎ



kt
dt

dLp
=

Lp nedvesed®si t§vols§g

bŜŘǾŜǎŜŘŞǎ



Enslin k®sz¿l®k

bŜŘǾŜǎŜŘŞǎ



bŜŘǾŜǎŜŘŞǎ
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0. perc 6. perc3. perc

9. perc 15. perc12. perc

5ŜȊƛƴǘŜƎǊłŎƛƽ

Å{ȊŞǘŜǎǃ ƪŞǎȊƝǘƳŞƴȅŜƪ



0. perc 5. perc4. perc3. perc2. perc1. perc

5ŜȊƛƴǘŜƎǊłŎƛƽ

Å{ȊŞǘŜǎǃ ƪŞǎȊƝǘƳŞƴȅŜƪ

http://www.istockphoto.com/file_closeup.php?id=3328915
http://www.istockphoto.com/file_closeup.php?id=3328887
http://www.istockphoto.com/file_closeup.php?id=3328875
http://www.istockphoto.com/file_closeup.php?id=3317841
http://www.istockphoto.com/file_closeup.php?id=3317832
http://www.istockphoto.com/file_closeup.php?id=3317831
http://www.istockphoto.com/file_closeup.php?id=3328924


0. perc 2. perc1. perc

3. perc 5. perc4. perc

5ŜȊƛƴǘŜƎǊłŎƛƽ

Å{ȊŞǘŜǎǃ ƪŞǎȊƝǘƳŞƴȅŜƪ
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5ŜȊƛƴǘŜƎǊłŎƛƽ

ÅbŜƳ ǎȊŞǘŜǎǃ ƪŞǎȊƝǘƳŞƴȅŜƪ
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{ȊŞǘŜǎŞǎǾƛȊǎƎłƭƽ ōŜǊŜƴŘŜȊŞǎ
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{ȊŞǘŜǎŞǎǾƛȊǎƎłƭŀǘƻƪ 



{ȊŞǘŜǎŞǎǾƛȊǎƎłƭŀǘƻƪ 





5ǳȊȊŀŘłǎ

Duzzad§s (ɝ) 

Vt a t idŖpontban m®rt t®rfogat

V0 a kezdeti t®rfogat.

0V

Vt=z



HidrofilƳłǘǊƛȄǘŀōƭŜǘǘłƪ
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Diclofenac ςNa / Diclofenac - K

ÅpH = 7,4

ïNa-ǎƽ: 5,15 mg/ml

ïK-ǎƽ: 2,34 mg/ml
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hƭŘƽŘłǎ

A szil§rd anyag fel¿let®rŖl a 

molekul§k mindaddig az oldat 

belseje fel® v§ndorolnak, am²g 

koncentr§ci·-k¿lºnbs®g §ll fenn. 

Tel²tŖd®skor dinamikus 

egyens¼ly alakul ki.



hƭŘƽŘłǎ
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YǊƛǎǘłƭȅƻǎ Amorf

TermikusǎŀƧłǘǎłƎ: 
ƻƭǾŀŘłǎǇƻƴǘ

TermikusǎŀƧłǘǎłƎ: 
ǸǾŜƎŜǎŜŘŞǎƛƘǃƳŞǊǎŞƪƭŜǘ

Stabil YŜǾŞǎōŞstabil

WƽŦƻƭȅłǎƛǎŀƧłǘǎłƎ GyengeŦƻƭȅłǎƛǎŀƧłǘǎłƎ

YŜǾŞǎōŞƘƛƎǊƻǎȊƪƽǇƻǎIƛƎǊƻǎȊƪƽǇƻǎ

wŜƭŀǘƝǾŜrosszabbƻƭŘƘŀǘƽǎłƎWƽƻƭŘƘŀǘƽǎłƎ

58

YǊƛǎǘłƭȅƻǎ ǾǎΦ Amorf



Old®konys§ghƭŘƽŘłǎ

Farmakonokold®konys§g§nakjellemz®s®re §ltal§ban 

k®tf®le old®konys§gotk¿lºnbºztet¿nk meg: 

a val·di, un. intrinsic old®konys§gotioncser®lt v²zben 

hat§rozzuk meg, ®rt®ke ez®rt f¿ggetlen a kºzeg pH-j§t·l, 

ionerƉss®g®tƉl,

a k¿lºnbºzƉ pH-j¼oldatokban, pufferekben 

meghat§rozott un. l§tsz·lagos old®konys§gf¿gg a kºzeg 

pH-j§t·l ®s ionerƉss®g®tƉl.



Intrinsic Dissolution Rate (IDR)

60



ÅAzIntrinszikhƭŘƽŘłǎƛ{ŜōŜǎǎŞƎa tiszta
ƘŀǘƽŀƴȅŀƎƻƭŘƽŘłǎƛǎŜōŜǎǎŞƎŜ, mely
ǎƻǊłƴa ƘŀǘƽŀƴȅŀƎŦŜƭǎȊƝƴŜ, a ƪǀȊŜƎ
ƘǃƳŞǊǎŞƪƭŜǘŜ, a pH, azƛƻƴŜǊǃǎǎŞƎŞǎa 
hidrodinamikaiviszonyokłƭƭŀƴŘƽŀƪ!

ÅaŞǊǘŞƪŜƎȅǎŞƎŜ: mg/min.cm2

61

Intrinsic Dissolution Rate (IDR)



Az old®konys§gotmeghat§rozza

a farmakon

k®miai ºsszet®tele, funkci·s csoportjai

krist§lyszerkezete

a kºzeg

pH -ja,

ionerƉss®ge,

hƉm®rs®klete,

pufferkapacit§sa

Old®konys§ghƭŘƽŘłǎ



2019. okt·ber 30. 66

dm/dt az idŖegys®g alatt kiold·dott hat·anyag mennyis®ge

k old·d§si sebess®gi §lland·

cs tel²t®si koncentr§ci· 

c hat·anyag koncentr§ci·ja az oldatban, t idŖben 

( )cck
dt

dm
s-=

hƭŘƽŘłǎ



2019. okt·ber 30. 67

k1 old·d§si sebess®gi §lland·

A   fel¿let

Akk 1=

( )CCAk
dt

dm
s-= 1

hƭŘƽŘłǎ



2019. okt·ber 30. 68

K old·d§si sebess®gi §lland·

A fel¿let

D a diff¼zi·s §lland·, 

d a diff¼zi·s r®teg vastags§ga, 

V a kiold· kºzeg t®rfogata

k2 a hat·anyagra jellemzŖ t®nyleges old·d§s sebess®gi §ll.

Vŭ

DA
K =

( )ccKk
dt

dm
s-= 2

hƭŘƽŘłǎ
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1970

ÅAz USP 18ōŜǾŜȊŜǘǘŜ ŀȊ Ŝƭǎǃ ƘƛǾŀǘŀƭƻǎ 
ƪƛƻƭŘƽŘłǎǾƛȊǎƎłƭŀǘƛ ƳƽŘǎȊŜǊǘ ςaz Apparatus 1-
et, azaz a ŦƻǊƎƽƪƻǎŀǊŀǎ ƳƽŘǎȊŜǊǘ
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1978

ÅFDAςGuidlines for Dissolution Testing
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1981

ÅFIPguidline
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1990

Å¢ƻǾłōōƛ ƳƽŘǎȊŜǊŜƪ ōŜǾŜȊŜǘŞǎŜ όǇƭΦ 
ŦƻǊƎƽƘŜƴƎŜǊύ
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1995

Å#ǘŦƻƭȅƽŎŜƭƭłǎ ƳƽŘǎȊŜǊ ōŜǾŜȊŜǘŞǎŜ
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2003
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¨ƧǎȊŜǊǼΣ ǎǇŜŎƛłƭƛǎ ƎȅƽƎȅǎȊŜǊŦƻǊƳłƪ



aƛŞǊǘ Ŧƻƴǘƻǎ ŀ ƪƛƻƭŘƽŘłǎ-ǾƛȊǎƎłƭŀǘΚ

ÅA ƎȅƽƎȅǎȊŜǊŦƻǊƳǳƭłƭłǎƻǇǘƛƳŀƭƛȊłƭłǎłƴŀƪ 
ŜƭŜƴƎŜŘƘŜǘŜǘƭŜƴ ǾƛȊǎƎłƭŀǘŀ

ÅhǊƛƎƛƴłƭƛǎ ƎȅƽƎȅǎȊŜǊŜƪ ǘǀǊȊǎƪǀƴȅǾŜȊŞǎŞƴŜƪ 
ŀƭŀǇǾŜǘǃ ǘŀǊǘƻȊŞƪŀ

ÅDŜƴŜǊƛƪǳǎ ƎȅƽƎȅǎȊŜǊŜƪ ǘǀǊȊǎƪǀƴȅǾŜȊŞǎŞƴŞƭ ŀȊ 
ƻǊƛƎƛƴłƭƛǎƘƻȊ ǘǀǊǘŞƴǃ ƘŀǎƻƴƭƝǘłǎ ƭŜƎŦǃōō ŀƭŀǇƧŀ

ÅIn vitro-inǾƛǾƻ ƪƻǊǊŜƭłŎƛƽ ŦŜƭłƭƭƝǘłǎłƴŀƪ ŀƭŀǇƧŀ
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{ȊŞǘŜǎŞǎ όŘŜȊƛƴǘŜƎǊłŎƛƽǎύǾƛȊǎƎłƭŀǘƻƪ 
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{ȊƛƭłǊŘ ƎȅƽƎȅǎȊŜǊŦƻǊƳłƪ ƘŀǘƽŀƴȅŀƎłƴŀƪ 
ƪƛƻƭŘƽŘłǎƛ ǾƛȊǎƎłƭŀǘŀ

ÅYƛƻƭŘƽŘłǎ Ґ ƘŀǘƽŀƴȅŀƎ-ƭŜŀŘłǎ Ґ ƭƛōŜǊłŎƛƽ

ÅLiberation= Dissolution= Drugrelease

Å! ǾƛȊǎƎłƭŀǘǘŀƭ ŀ ǎȊƛƭłǊŘ ƎȅƽƎȅǎȊŜǊŦƻǊƳłƪ 
όǘŀōƭŜǘǘłƪΣ ƪŀǇǎȊǳƭłƪΣ ƪǵǇƻƪύ 
ƘŀǘƽŀƴȅŀƎłƴŀƪκƘŀǘƽŀƴȅŀƎŀƛƴŀƪ ƪƛƻƭŘƽŘłǎƛ 
ǎŜōŜǎǎŞƎŞǘ ƘŀǘłǊƻȊȊǳƪ ƳŜƎ όƛŘǃōŜƴ ŘƛƴŀƳƛƪǳǎ 
ƘŀǘƽŀƴȅŀƎ-ŀƴŀƭƝȊƛǎύΦ
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aƽŘǎȊŜǊŜƪ

Å½łǊǘ ǊŜƴŘǎȊŜǊǼ όȊłǊǘ ǘŀǊǘłƭȅƻǎ ǾƛȊǎƎłƭŀǘƻƪύ

ÅbȅƝƭǘ ǊŜƴŘǎȊŜǊǼ όłǘŦƻƭȅƽŎŜƭƭłǎǾƛȊǎƎłƭŀǘƻƪύ

Å5ƛŦŦǵȊƛƽǎΣ ŘƛŀƭƛȊłƭƽǊŜƴŘǎȊŜǊǼ


