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Seæor 

SUPERINTENDENTE DE INDUSTRL 

DIVISION DE NUEVAS CREACIONE 

E. S. D. 

Re: PL-WYETH 

nümero 04-122.509.-

1. Me refiero at auto dictado I 

en lista de 14 de Marzo de 2008. 

JPhRINTENDENCIA L)b INDUS I RIA V COMERCIO 

111111 1111111 111111ff 111111ff IIIIIIIIIII 
No1 04-122509- -00009-0000 

:cI15: 2008-06-11 1655:17 Dsp. 2020 NUECRACIONI 
a. 11 PAIENTEIVII Eve: 379 1-ASENACIONALII 

act. 467 SILICIPR0RROGA Folios: 2 

-ripcim At11( 1 IIQ.-

ese Despacho notificado por fijación 

2. Atentarnente ruego a ustedoncederme un plaza de treinta (30) 

dIas para dar respuesta at auto ants mencionado, cuyo tØrmino vence el 

16 de Junlio de 2008. 

3. Anexo acompaæo recibo nimr 

los derechos que dicho plazo caus. 

4. Ruego a usted tomar ate 

conformidad. 

Seæor Superintendente, 

08-46,684, que acredita el pago de 

nota de to anterior y proceder de 

ijC I ALLOR A RICAURTE 
T.P. 53.215 
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I NULNCIA DE INDUSTR1A Y COMEI-CiO 

No.O4-j225Og. -00010-0000 
Fcha: 2008-07-28 16:39:20 Dsp, 2020 NUECREACIONL Tra. 11 PATENJEJYJJ Eve: 379 FASLNACIONALI( Apt. 444 RESPUESTAREQUE Folios: 61 

Seæor 

SUPER.INTENDENTh DE INDt$TRIA Y COMERCIO 

DIVISION DE NUEVAS CREACIONES 

E. D. 

Re: P1.-
ff 

1. Me refiero al auto dictado par ese Dspachd notificado par fijación en lista el 

14 de Marzo de 2008, asi como a ml solilcitud de plaza del 11 de Junio de 2008 

para dar respuesta al auto antes mencionaio. 

2. Con el fin de responder a ]as objeclo 

su Concepto TØcnico No, 417 baja los a 

inventivo, atentamente me permito presc 

las siguientes modificaciones hechas a la 

solo se superan dichas objeciones, sin 

contundente la patentabilidad de la preset 

3. 

Inicialmente me permito manifestar 

invención en cuestiOn ha decidido alter 

presentado, 

reivindicaciones. 

s expuestas par el seæor Examinador en 

Dites de claridad de la solicitud y rilvel 

r los siguientes argumentos tØcnicos y 

licitud en cuestión, mecliante to cual no 

que :ademÆs se demuestra en forma 

invención. 

rnte ese Despacho que el solicitante de la 

r el capitulo reivindicatorlo actualmente 

el cual estÆ compuesto por 46 
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En conexicn con to anterior, result de ran importancia resaltar que la 

modificación realizada en la reivindicación 40 corsiste bâsicamentØ en  la inclusion 

de la materia revelada en la reivindicación 41 acttialmente presentada, razOn por la 

cual dicha uAtima reivindicación ha sid elimitbada. Adicionalmente, todas las 

reivindicaciones 40 y 42 a 47 fueron r odificaIas mediante la inclusion de la 

exprŁsiOn: "Ur compuesto el cual es at nicio de cada una de dichas 

reivindicaciones. 

De conformidad con Jo anterior, es 

de manera alguna el objeto inicial 

originalmente presentada. 

4. CLARIDAD DE LA SOLICITUD 

El seflor Examinador ha objetado (a 

presente solicitud de patente con base en I 

� ’Se obseiva continua 

capitulo re!vindkatorlo 

mismo" 

ro qu dichas modificaciones no amplian 

la pesente solicitud, tat como fue 

clarida 

’S SIQUi 

del capItulo reivindicatorio de Ia 

ntes argumentos: 

de tin compuesto en el 

ticas flsiàoquimicas del 

En respuesta a 10 anterior, iriicialmnte me permito destacar que ! 

reivindicaci6n 1. de la orese4te solititud 
estÆ dirigidaa proteger Un 

compuesto auImico espe4Ifico, esto es, el formiato de 0- 

desrietilvenIafaxina, mientras que las reMndicaciones 2 a 8 

Como puede notarse, medianb dicha reivindicaciones el solicitante de la 

invención en cuestión no bu ca selccionar el compuesto qulmico a 

proteger a partir de las car cterIstcas fisicoqulmicas que Øste deba 

presentar, toda vez que en a reiviidicación 1 se estÆ definiendo de 

manera clara que el comp esto a proteger es el formiato de 0- 

desmetilvenlafaxina; por lo tant, tamblØn es clara que 
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En vista de lo anterior, consid� 

presente soticitud de patente s 

decir, cumplen a cabalidad 

establecidos en el ArtIculo 30 de 

tReivindicaciones 21-24: Se 

farmacØutica por su compo 

presentaci6n final mas no 

forma de dosificación que 

acepta." 

HO & CO 

Tel: 6089700 Fax 6069701 

ro que las reivindicaciones 1 a 8 de la 

n absolutamente claras y concisas. Es 

con los requisitos de patentabilidad 

a Decision 486 de 2000. 

eivindica una forma de doslficación 

don, par su funciOn final o par su 

las caracteristicas esenciales de la 

pretende proteger por 10 cual no se 

En respuesta a la anterior objecón, en primer lugar considero que resulta 

de gran importancia resaltar qu en el Campo de la quimica farmacØutica y 

de la propiedad intelectual es omiinrrente conocido que una forma de 

dosificación se refiere a la dsposici6n externa que se le da a una 

formulaciOn, (a cual puede estar comprendida por una o ma’s substanclas 

escogidas entre compuestos activos, ecipientes y aditivos que facilitan su 

administraciOn. 

Ahora bien, de la atenta Iect6ra de las reivindicaciones 21 y 24 de (a 

presente solicitud de patente s claró que dichas reivindicaciones estÆn 

dirigidas a proteger una for   de dosificaciOn caracterizada porque 

comprende: 1) una cantidad terapØticamente efectiva del compuesto 

formiato de O-desmetilvenlafxina, 2) un transportador o excipiente 

farmacØuticamente aceptable (reivindcaciOn 21), y porque dicha forma 

farrnacØutica es una tableta 6 i.na cÆpsula (reivindicación 24). 

De lo anterior es claro 

De otro lado, atentamente n 

que las reivindicaciones 22 y 

final" de la forma de dosifica 

sentido, resulta de gran im 

dichas reivindicaciones rev�elan 

permito hacer notar a) senor Examinador 

3 no estÆn dirigidas a proteger "la función 

n definida en la reivindicaciOn 21. En este 

-tancia resaltar que el hecho de que una 

3 
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forma de dosificación sea de libetación prolongada (reivindicación 22) o de 

Iiberación controlada (reivindicacón 23)4, no significa que esa acción sea Ia 

función o utifidad de dicha forrra de dbsificación; contrario a eso, tales 

ri!ii1dicadas. 

En vista de Ia planteado previanente, s clara que Is materia revelada en 

las reivindicaclones 21 a 24 se ncuentra definida de una manera clara y 

concisa, de manera que cumple caballdad con los requisitos establecidos 

en elArtIculo 30 de Is Decision 46 de 2000. 

� "Reivindica clones 40-47: 

formiato de 0-desmetilve 

esenciales 5mb por el mØ 

relación de aspectos o por 

aceptarse" 

En respuesta a lo anterior, ii 

Despacho que en Is presente 

qulmico especIfico, esto es, el 

sentido, es claro que dicho Co 

par una estructura qulmica d 

pâgina 3 de Ia descripción, y r 

esencial1’ de dicho novedoso cc 

De conformidad con lo 

reivlfldlca un compuesto Ilamado 

afaxina no por sus caracterIsticas 

10 pot ci cual se produce o por su 

ma propiedad fIsica 10 cual no puede 

permito resaltar una vez mÆs ante ese 

licitud de patente se revels un compuesto 

rmiato de 0-desmetilvenlafaxina En este 

puesto estÆ ca racterizado inherentemente 

nida, Is cual aparece, por ejemplo, en Is 

resentÆ sin lugar a dudas Ia "caracterIstica 

puesto 

results de gran importancia resaltar que 

Por lo tanto, atentamente me permio manifestar que las reivindicaciones 40 a 

46 de Is presente solicitud de patente so r claras, esto es, pueden ser comprendidas 

fÆcilmente por una persona capacitada en Is materia tØcnica en cuestiOn. En 

consecuencia, dichas reivindicaciones cupIen a cabalidad con los requisitos de 

patentabilidad estipulados en el ArtIculo 3 de Is Decision 486 de 2000. 

rd 



De otro lado el seæor Examinador ha 

revelada en la soIcitud do patente en cues 

siguientes documentos: 

� U$ 4,55,i86 (Dl) 

� "Nonaqueous capillary electroph 

of venlafaxine and its phase X rn 

el nivel inventivode la materia 

’dose en (as enseæanzas do los 

,s spectrometry for separation 

(D2) 

En estØ sontido, el seflor Examinado aflrm que Ia n!ca dierencia de la 

solicitud en estdio con Di es que en dicha anterioridad no Se menclona 

explicitarnente la sat formlato do O-desmetivenlafxina, pero sin ernargo aill SI se 

encuentran incluias todas las sales farmacut;camnte aceptables para el principio 

activo venlafaxina, por lo cual la present inveni6n no est6 proporcionando un 

salto tecnológico sorprendente AthctonaJmeite, el eæor ExaminadO afirrna que un 

experto en la rnaeria esperaria quo forrnanlo la sa formiato del cornpuesto deberfa 

mejorarse su solubilidad y absorción in vivo 

el senor Exarninador 

"el compueto y las varlantes do cor 

su procoso de obtencIÆn, se conside. 

presentacidn equivalentes al compue 

con anterloridad par 10 cual no se ob 

superior a dlfŁrente a Ia previamente 

tan 

en 

Ast las cosas el Problema Thcnica obj 

reivindicada no puede definirse y e coi 

relvindicadQs so consideran tan solo una 

haga supe br a ía previamente conocdo. 

Por consigs1ente, do acUerdo a las c nsi 

rosultarta phyla pat-a tin experto en.!. ma 

compuestó  en farina do sal a partlr del 

fibre ya ex/stente previamente en el est 

composlciłnes  a partir de estos corrpue 

par media do una reacckn con un Æc do." 

s en su farina die sal, ast coma 

cIo una alternative a formas de 

forma de base fibre ye conocida 

In se/to tecno/óica que la haa 

fundamental  de la Invención 

?sto, pro cesos y composlciones 

rnativa, sin algOn efecto quo Ia 

clones expuestas anteriormente, 

la iegar a desarrilar este tipo do 

cip!o act/va en su forma do base 

do ía tØcnicà, asI coma forrnular 

Y desert-oiler foe pro cedimientos 

5 
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Ahora bien, en vista de lo anterior y cc 

las objedones de nivel inventivo realizadas p 

TØcnico, a continuación me permito analizar 

y D2, y mostrar adems una serie de argu 

completamente dichas objeciones. 

5.1) Consideraciones Respecto all 

el fin de responder adecuadamente a 

el sellor Examinador en su Concepto 

is ensefianzas de. los documentos Dl 

Bntos tcnicos que permiten superar 

US 4535186 (Dl) 

En tØrminos generales, el documento Dl revela compuestos derivados de 

fenetilamina que sonitiles coma antldepresvos y presentan la siguiente estructura 

qulmica general: 

i4H R 
2
 

en donde los posibles significados de las variables A, R’, R2, R5, R6 y R’ estÆn 

adecuadamente definidos, par ejemplo, er  la columna 1 de dicho documento. 

Adicionalmente, los autores de Dl stabIecen que las sales de adición 6cida 

farmacØuticamente aceptables de los compuestos alli revelados son obtenidos 

convencionalmØnte mediante (a reacci4n de la base libre con una cantidad 

equivalente de algn Æcido que pueda forbiar una sal no tóxica. En este sentido, en 

Dl se establece que los posibles Æcidos gue pueden emplearse para tal fin son los 

Æcidos clorhIdrico, bromhIdrico, fumric, maleico, succInico, sulfcirico, fosfOrico, 

tart&ico, acØtico, citrico, oxÆlico y Æcido simitares. 

Finalmente, en Dl tambiØn.se 

obtener los compuestos quimicos aUI 

algunos mecanismos de sIntesis para 
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Ahora bien, con base en to anterior y c   el Ætimo de demostrar el inequivoco 

carcter inventivó de  la materla revelada en" la preŁente solicitud de patente frente 

a las ensefianzas de dicho documento Dl,," a continuación  me permito presentar 

ante ese Oespacrto las siguientes consicieracones tecnicas: 

a Inicialmente resulta de gran 

reconoce el seæor Examinador 

no enseæa la sat formiato de C 

el nqvedoso compuesto quim 

patente. A este respecto, me 

revela de manera explicita la 

(ejemplo 26), compuesto quIn 

presentar claras diferencias e 

que adiclonairnente present 

permeabilidad que no son a 

anterior serÆ analizado en det 

su 

ico q 

En consecuencia, es claro q   la 

patente en cuestión present un i 

lai ensefianzas del document Dl. 

acia resaltar que, tat como to 

oncepto TØcnico, el documento Dl 

ilvenlafaxina, es decir, no enseæa 

ado en la presente solicitud de 

aclarar que en Dl crnicamente se 

arato de la 0-desmetilvenlafaxina 

no solamente se caracteriza por 

Ies frente a la sal formiato, sino 

cterIsticas flsicoquImicas y de 

$ para su usa farmacológico (to 

adelante), 

revetada en la solicitud de 

carcter novecloso frente a 

De otro lado, en relación  con la iportancta y la obviedad de las sates 

frmacØuticamente aceptabils de ompuestos activos, atentamente me 

p.ara. 

aseverar que: UC/ ex 

sal fbrmiato del compue 

viva", y mucho menos pa 

de composiciones en su fc 

$e consideran tan sÆlo 

equivalentes al compuest 

anterioridad por 10 cual no 

superior o diferente a Ia 

seæor Examinador en su C 

rto en Ia materia esperarla que formando ía 

se mejorara su solubiI/dad y absorción in 

afirmar que: "el compuesto y las variantes 

na de sal, as! coma su proceso de obtención, 

na alernativa o formas de presentaciÆn 

en su forma de base fibre ya conocida con 

obsŁtva algün so/to tecnolÆgico que 10 haga 

reviathente conocido.", tat como to hace el 

TØcnico. 

En conexón con to anterior, me permito poner en consideración de ese 

Despacho las enseæanzs de dos articulos ciantificos (adjuntos como 

anexo) relacionados con as sales farmacØuticas de compuestos activos: 

7 
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i. Berge S. M. et at., "Pharmacutical salts", 3. Pharm. Sc., 66 (1): 1-

19, 5 (1977); y, 

2. Bightey L. D. et al., "Salt forms fo drugs and absorption", 

Encyclopedia of Pharmaceulical Tehnology, Vol. 13, pp. 453-499 

(1995). 

En el primero de ellos, por eje 

"Las caracterIsticas quImicas, b 

agente medicinal pueden ser n 

mediante la conversion a una fori 

la sal apropiada puede ser una 

impone propiedades ónicas at co 

at.) 

Adicionatmente se establece que 

claramente se establece to siguiente: 

lOgicas, fIsicas y econOmicas de un 

anipuladas, y por ende, optimizadas 

a de sal. Sin embargo, la selección de 

wea muy difIcil debido a que cada sal 

ipuesto madre". (pgina 1 de Berge et 

"Desafortunadamente, no exite un mecanismo para predecir la 

influencia de una especie de sa en particular sobre el comportamiento 

del compuesto madre", entre oras raones porque "varias sates de un 

mismo compuesto se comportan generalmente de manera muy diferente 

debido a las propiedades fIscas, qulmicas y termodinÆmicas que 

imponen sobre dicho compuesto madre" (pginas 1 y 2 de Berge, et al.) 

Asimismo, en el artIcuto escrito 

to siguiente: 

Bighley y colaboradores se establece 

"...por lo tanto, la selección d una determinada sat aün se mantiene 

como ua decision empIrica y compleja simplemente porque et hecho de 

que una forma de sat presente iertas propiedades deseadas, no signiflca 

que otras formas de sat de Ia misma droga exhiban propiedades 

similares." (pginas 479 a 487 le Bighley et at.) 

De lo anterior puede conctuire que las afirmaciones realizadas por el 

seæor Examinador resultan ser complØtamente contrarias a to enseliado 

en los artIculos cientIficos de Brge et at. y Bightey et at., pese a que las 

conclusiones tØcnicas expuests en dichos documentos son el resuttado 
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de una extensa revision de las proliedades farmacØuticas mostradas por 

distintas sales de diferentes compustos activos. 

De conformidad con lo anterior, esclaro como mientras en el artfculo de 

Berge et al. se concluye que la splección de una sal puede influenciar 

significativamente las caracterIstics quIrrilcas esenciales de una droga, 

como la solubilidad, la velocidad de disoluión,.  la absorciOn , la toxicidad, 

la farmacocinØtica, Ia biodisponibilidad, la tensiOn superficial, la 

estabilidad, la tendencia a la desagregación  y las propiedades 

organolØpticas (pginas 4 a 16 d berge et al.), el seæor Examinador 

afirma en su Concepto TØcnico qu: "no se considera que sales como el 

formiato de 0-demetilvenlafaxinapor mencionar alguna de las sales 

derivadas del principio activo venlaaxina tenga una diferencia tal con el 

proplo compuesto u otra de sus sles o metabolitos mencionados por el 

estado de Pa tØcnica que le otorgue nivel invetivo a la solicitud en estudio 

debido a que un compuesto no se diferencia de otro tan sOlo por sus 

propiedades fisicoquImicas tales como su solubilidad, endotermia, 

tamaæo de particula, etc, sino por las caràcterIsticas qulmicas esenciales 

de la molØcula como tal, a las cuales de sedeben aquellas." 

En este sentido, me permito ma,iifestar ante ese Despacho que los 

artIculos publicados por Berge et al. 
y 

Bighley et al. son una prueba 

contundente de que las formas de sal realmente proporcionan diferencias 

fisicoqulmicas 
y 

farmacológicas sicnificatitas frente a un determinado 

compuesto activo madre. 

Finalmente, en este punto resulta de grafl importancia resaltar una vez 

mØs ante ese Despacho que los resItados experimentales obtenidos por 

el solicitante de la invención err cuestl6n con la sal formiato de 0-

desmetilvenlafaxina (los cuales se encuentran adecuadamente detallados 

y analizados en las pÆglnas 5 a 9 de Ia descripción) demuestran de 

manera contundente que dicha nvedosa sat formiato presenta una 

mejor absorciOn en el intestino de 

observado con Ia sal fumarato (co 

tØcnica), hecho que puede favorecer 

farmacocinØtica y los per-files de 

comparación con las caracterIsticas 

fumarato. 

jado yen et colon con respecto a lo 

npuestÔ conocido en el estado de la 

ampliämente  la biodisponibilidad, la 

toxicidad de la sal formiato en 

farmacolOgicas mostradas por Ia sal 
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Por lo tanto, es claro que dichos r 

no solamente que la sal formiato d 

un compuesto quImico diferente a 

que tambiØn representa una sor 

tØcnica al estado del arte. 

u Itados experimentales demuestran 

0-desmetilvenlafaxina es realmente 

base libre y a Ia sal fumarato, sino 

ndente y significativa contribución 

En conclusion, coma resultado de todo I expuesto previamente, me permito 

manifestar ante ese Despacho que la materia revelada en la solicitud de patente en 

cuestión presenta un inequlvoco carcter novedoso e inventivo frente a las 

enseæanzas del documento Dl. 

5.2) Consideraciones Respecto all Doumento ’Nonaqueous capillary 

electrophoresis -mass spectrometry for separation of venlafaxine and 

its phase I metabolites" (D2) 

En tØrminos generales, el documento D2 revelamØtodos electroforØticos Para 

separar el compuesto venlafaxina de sus hetabolitos. 
EspecIficamente, dicha 

publicación enseæa la utilidad de la electroforsis capilar no acuosa Para lograr la 

efectiva separación de dichos compuestos ilulmicos, revelando que Si bien la 

separación completa es lograda a pH bÆico (valor cercano al pKa de la 

venlafaxina), bajo dichas condiciones no es posible obtener una resolución 

adecuada en los electroferogramas. Adicionalnpente, en D2 se revela que al llevar a 

cabo la separación bajo condiciones Æcidas no es posible lograr una separación 

completa de las drogas estudiadas. Final4ente, dicho documento enseæa la 

realización de pruebas experimentales tendiertes a estudiar el comportamiento del 

sistema bajo estudio en un medio no acuoso, asto es, utilizando diferentes mezclas 

meta nol-acetonitrilo y empleando soluciones c   formlato de amonio 25 mM y Æcido 

fórmico 1 M. 

Ahora bien, con base en Ia planteado 

que la materia revelada en la solicitud d 

inequivoco carØcter inventivo frente a las ens 

wiamente, me permito manifestar 

paterite en cuestión presenta un 

anzas del documento D2, toda vez 

10 
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En dicha anterioridad NO esrrencionado y tampOco sugerido el 

compuesto formiato de O-desmetthenlafaxina sólido; 

� El documento D2 se encuentra dil  exclusivamente a describir un 

medlo electroforØtico para permtir Ia migración diferenciada de la 

venlafaxina y sus metabolitos, el cual eventualmente puede comprender 

âcido fórmico como parte de una solucin buffer, es decir, como parte 

de la sotución iónica necesaria pra la realización de dichas pruebas 

electroforØticas; y, 

� Una persona experta en la rrtateria tØcnica en cuestión no encuentra en el 

documento D2 ningIn tipo de indkación t’cnica que le pueda sugerir que 

el compuesto formiato de O-demeUvenlaraxina presenta las propiedades 

farmacológicas ventajosas reveIadas en la presente solicitud de patente 

frente a la forma base ó a frente la sal fumarato, de manera que dicha 

persona experta no cuenta con rbingun razón tØcnica para sugerir la 

utilidad de sintetizar dicho novedoo compuesto. 

De conformidad con lo anterior, y tat como se ha analizado a to largo del 

presente memorial, es absolutamente claro iue la materia revelada en Ia presente 

solicitud de patente presenta un inobjetbIe carcter inventivo frente a las 

enseæanzasde los documentos Dl y D2, d manera que dicha solicitud cumple a 

cabalidad con los requisitos de patentabifldd establecidos en el ArtIculo 18 de la 

Decision 486 de 2000. 

6. CONCLUSION 

De conformidad con las modifk 

reivindicatorlo de la solicitud de patente er 

consideraciones tØcnicas presentadas pa 

inventivo de la presente invención, dentro d 

1) la imposibitidad de predecir 

farmacológicas presentadas por 

activo; 

aciones realizadas en el capitulo 

cuesti6n, y como consecuencia de las 

derhostrar el inequlvoco carÆcter 

las qUe se incluyen: 

las caracteristicas fisicoquImicas y 

una determinada sal de un compuesto 

11 
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2) las propiedades tØcnicas sorprndentes y ventajosas 

presentadas por el novedo o compuesto formiato de 0-

desmetilvenlafaxina en comparaci(n con la forma base y la sal fumarato 

(compuestos conocidos en el estado de la tcnica); y 

3) la inexistencia de sugerencias tØcniqas dentro de la materia 

revelada en los documentosDl y para que una persona 

experta en la mater a pudiera predecir las 

sorprendentes ventajas tØcnicas re eladas en Ia solicitud de patente en 

cuestión, 

Es absolutamente claro que se han superado satisfactoriamente 

las objeciones expuestas por el sefior Examin dor freite a Ia solicitud de patente en 

. cuestión, y por tarito, dicha solicitud es n erecedora del privileglo de patente 

solicitado. 

S 

7. Anexo al presente memorial me permito presenar: 

(a) Recibo ntimero 08-57,491, exp dido por la Superintendencia de 

Industria y Comercio, que acre ita el, pago de las modificaciones 

mencionadas; 

(b) Copia del nuevo CapItulo 

reivindicaciones, el cual r 

y en el que se han re 

mencionadas; y 

(C) Copia de los artIculos cientIficos: 

a Berge S. M. et al., "Pharm 

19, 5 (1977); y 

Bighley L. D. et at 

absorption", Encyclopedia a 

pp. 453-499 (1995). 

eivindiatorio compuesto por 46 

plaza at actualmente presentado 

Jo las modificaciones previamente 

utical salts", 3. Pharm. Sc., 66 (1): 1 -

"Salt forms fo drugs and 

Pharmaceutical Technology, Vol. 13, 

12 
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A 

I 

REIVINDICACIONES 

1...  ...Un compuesto que es formiato de O-d 

2. Un compuesto segün  la Reivindicación 

desmetilvenlafaxina es cristalino. 

3. Un compuesto segün  la Reivindicación I 

endotermia a aproximadamente 152 °C. 

4. Un compuesto segün la Reivindicacic 

aproximadamente 152 °C y a aproximadamente 

5. Un compuesto segün cualquiera de las 

tamafio de partIcula entre aproximadamente I 

6. Un compuesto segün cualquiera de las 

relaciór, de aspectos de entre aproximadame 

7. Un compuesto segün cualquiera de las 

relación de aspectos de entre aproximadame 

8. Un compuesto segün cualquiera de 

solubilidad en agua a temperatura ambiente 

425 mg/ml. 

a sOlido. 

I en donde el formiato de 0-

i la ReivindicaciOn 2 que tiene una 

n 3 ue tiene endotermias a 

232 °C 

ivindicaciones I a 4 que tiene una 

PM y aproximadamente 26 pm. 

ivindicciones 1 a 5 que tiene una 

I y aproximadamente 44. 

ivindicciones I a 5 que tiene una 

I y apoximadamente 4. 

s Reivindicaciones I a 5 cuya 

s por 10 menos aproximadamente 

9. Una composiciOn farmacØutica que comprende formiato de 0-

desmetilvenlafaxina segUn se reivindica en cualquiera ce las reivindicaciones I a8 

y un vehIculo o excipiente farmacØuticamente 

10. Una composiciOn farmacØutica segün  

un polimero que controla la velocidad de liber 

ReivinclicaciOn 9 que comprende 

n. 

II. Una composiciOn segin la ReivindicciOn 10 que comprende entre 

aproximadamente 30 por ciento y aproximadmente 150 por ciento en peso de 

formiato de ODV y entre aproximadamente 25 por ciento y aproximadamente 70 

por ciento en peso de un polImero que controla a veIocdad de IiberaciOn. 

-23-
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12. Una composiciOn segün la ReMndicàción 

el polimero que controla la velocidad de 

hidroxipropilalquilcelulosa, Oxido de polietileno, 

derivados hidrofIlicos de la celulosa, o polietiler 

10 o la Reivindicación 11 en donde 

berackn es hidroxialquilcelulosa, 

ilquilceIulosa, carboximetilcelulosa; 

13. Una composiciOn segUn cualquiera de I s ReMndicaciones 10 a 12 que 

ademÆs comprende un pollmero que se hincha con el agua. 

14. Una composiciOn segün la  Reivindicción 13 que comprende entre 

aproximadamente un 20 por ciento y aproximadamente un 50 por ciento en peso 

de formiato de ODV, entre aproximadamente un 25 por ciento y aproximadamente 

un 45 par ciento de un pollmero que controla la velobidad de Iiberación, y entre 

aproximadamente un 25 por ciento y aproximdamerfIte un 45 por ciento de Ufl 

polimero que se hincha con el agua. 

15. Una composición segün  la Reivindicción 13 que comprende entre 

aproximadamente un 20 par ciento y aproximaJamentŁ un 35 por ciento en peso 

de formiato de ODV, entre aproximadamente urb 25 pot ciento y aproximadamente 

un 35 par ciento de un polimero que controla la velocidad de Iiberaciôn, y entre 

aproximadamente un 25 por ciento y aproximdamerte un 35 por ciento de un 

pollmero que se hincha con el agua. 

16. Una composición segUn la ReivirdicaciOp 13 que comprende 

aproximadamente un 23 por ciento en peso de fDrmiato de ODV, aproximadamente 

30 por ciento on peso de un pollmero que coitroIa la velocidad de IiberaciOn, y 

aproximadamente un 30 por ciento en peso de un poitmero que se hincha con el 

agua. 

17. Una composiclón segi.in cualquiera de las Reivindlicaciones 13 a 16 en donde 

el pollmero que se hincha con el agua es un poIacriIatc, polietilacrilato, etilacrilato, 

metilmetacrilato, cloruro de trimetilamonio etiIrietacriIto polimetilacrilato, cloruro 

de trimetilamonio etilmetacrilato poietiIacriIato, copolimero de 

dimetilaminoetilmetacrilato metacrilato, C 

71G. 
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18. Una composición segin cualquiera de las 

el polimero qua controla la velocidad de liberac 

19. Una composiciOn segün cualquiera de las 

el poilmero qua se hincha con el agua as Carbc 

20. Una composición farmacØutica segün 

9 qua ademÆs comprende la venlafaxina. 

eivindicaciones 13 a 16 an donde 

n as hidroxipropilmetilcelulosa. 

icaciones 13 a 16 an donde 

1710. 

lera de las Reivindicaciones ’1 a 

21. Una forma de dosificaciOn farmacØutica qua comprende una cantidad 

terapØuticamente eficaz de formiato de O-demetilvenlafaxina y un vehiculo 0 

excipiente farmacØuticamente aceptable. 

22. Una forma de dosificaciOn farmacØutica 

Ia forma farmacØutica as una formulación de 

23. Una forma de dosificación  farmacØutica 

la forma farmacØutica as una formulaciOn de Ii 

24. Una forma de dosiftcaciOn farmac 

Reivi ndicaci ones 21 a 23 an donde la forma 

cÆpsula. 

� 25. Un mØtodo para preparar el form 

comprende hacer reaccionar Ia 0-desmetilve 

26. Un mØtodo segün La Reivindicación 25 

cantidades estequlomØtricas. 

27. Un mØtodo segtin la Reivindicación 25 

fOrmico. 

On la Reivindicación 21 an donde 

ción prolongada. 

On la ReivindicaciOn 21 an donde 

controlada. 

n cualquiera de las 

a as una tableta o una 

de 0-desmetilvenlafaxina qua 

axina y Øcido fOrmico an etanol. 

, el ciaI los reactantes estÆn an 

donde se usa un exceso de Æcido 

28. Un mØtodo segün  la Reivindicación 2 an donde el exceso as entre 

aproximadamente 1,1 y aproximadamente 2,5 equivalentes. 

29. Un mØtodo segn cualquiera de las reiviijdicaciones 25 a 28 an donde Ia 0-

desmetilvenlafaxina estÆ en un disolvente. 
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30. Un mØtodo segün cualquiera de las 

desmetilvenlafaxina estÆ disuelta en un di 

31. Un mØtodo segün la ReivindicaciOn 30 

0-desmetilvenlafaxina y Æcido fOrmico en un 

aproximadamente 55 °C y aproximadamente 

32. Un mØtodo segün cualquiera de las reivi 

enfriar la mezcla de reacciOn hasta aproxim 

6 °C par debajo del punto de turbidez a un 

grado por cada 3-5 minutos. 

33. Un mØtodo segiTh la Reivindicación 32 

durante mÆs de I hora a una temperatura 

debajo del punto de turbidez. 

34. Un mØtodo seg&Th cualquiera de las 

comprende enfriar la mezcla hasta 

aproximadamente 25 °C. 

35. Un mØtodo segün cualquiera de las 

disolvente es etanol. 

36. Un mØtodo segUn cualquiera de las 

25 a 28 en donde la 0-

donde, se disuelve una mezcla de 

isolvente a una temperatura entre 

oc. 

icacioiies 29 a 31 que comprende 

amente 5 °C y aproximadamente 

velociiad de aproximadamente I 

e comprende incubar la mezcla 

ximadamente 5 °C a 6 °C por 

31 a 33 que ademÆs 

damente 20 °C V 

ndicaóiones 29 a 34 en donde el 

29 a 34 on donde Øl 

disolvente es tetrahidrofurano. 

37. Un mØtodo segiTh cualquiera de las Re!vindicaciones 29 a 34 en donde of 

disolvente es acetona. 

38. Un mØtodo segin cualquiera de las 

disolvente es 2-propanol. 

29 a 34 en donde el 

39. Un mØtodo segün cualquiera de las Rivindicaciones 32 a 34 en donde el 

punto de turbidez es aproximadamente 40 °C. 

40. Un compuesto el cual es formiato de 0-desmetilvenlafaxina producido de 
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a 

acuerdo con un mØtodo segn cua(quiera de I 

tiene una razón de aspectos entre aproximath 

41. Un compuesto el cual es formiato de 

endotermia a aproximadamente 152°C. 

42. Un compuesto el cual es formiato 

endotermias a aproximadamente 152°C y a 

43. Un compuesto el cual es formiato de 

de particula de aproximadamente 1.5 a 

44. Un compuesto el cual es formiato de 

relaciOn de aspectos de aproximadamente I a 

45. Un compuesto el cual es formiato de 

relaciOn de aspectos de aproximadamente 1 a 

Reivindicaciones 25 a 39, y el cual 

nte 1 a aproximadamente 44. 

lesmtiIvenlafaxina que tiene una 

O-dsmetUvenlafaxina que tiene 

madarnente 232°C. 

xina que tiene un tamaflo 

26 urn. 

que tiene una 

amente 44. 

venlafaxiria que tiene una 

amerite 4. 

46. Un compuesto el cual es formiato de O-demetHvnlafaxina de acuerdo con la 

reivindicación 1 que tiene una solubilidad en aga a terrperatura ambierite de por lo 

menos aproximadamente 425 mgImL. 

-27-
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were reported (2). Upon lntTamusiMax inee, 
s, it pfroducecl less irritation than the* phoa. 

.amidobrtzoic acid, an innocuous metaboliteof 
present n� normal blood and urine has been used 
ing sa3t. In particular, it yields stable salts with 
iet ct.hewise tend to frru hygro;copk products 
;entlo$l acid components (30), 
the ssdj form is chosen by determining salt 
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component . that will phacoogk&y utagonize a 
rnfavob2e property ot properties exhibited by the bgeic 
at- Salts of N-cyclohexylsvIfamic acid are an ozqwple 
of the p-actel spphcafion of this approach. 117Cyc10-
heylEfaJk acid galts,better known as c)Tjemates, have 

.ha ctriti weet1 p1eang tat. Although preentIy 
under inveitigation by the FDA for potentially caxcino 
gank poperteL salts rworporethg this pouid can 
rder nriple.asar.t or b1tte-tset1rg drugs cceptabIe. For 
ezample, the cyclamaes of dextrometborphah and 
ch1orphrmfrie ezhb1t greatly improved bitterness 
thcholds conpered to cmmonJy oocurthg SMA8 (33) 
Furthermore, their stability in oqueous ao1uticr was 
scribed as good when wiintAiined at a pH not greater than 
4. 

N-CyclobexylEulfamit acid aelts of thiamine hytho 
chloride and l3rcom.ydr  also have beeii syrAbesized, PIIi 
anine N-Q)c]oh yleuf.tnate hydrh1or!de was reported 
to have a more plem.snt taste than other thiamine salts 
while having an equej or greater sttiblifty (2). Liacomoin 
cyclamate, shown to pctiess an enhanced thermal stability 
over its hydrochloride was prepared (3) to teet the hy-
pothesis that reduced llncomyclp abecrptian in the pres-
ence ofma1l qusntitie of cyclamates was due toa simplo. 
met-ethct.k rectn. Hcweve this assumption was found 
not to be true. An etendve study of the preparation and 
characterhatoxi of cyirnic acid ea]ts of several widely 
uead classes of drue inckdng antihistamine-v, antb5oti, 

itusaives, m’oepa and local anesthetics was 
reported (14 ). 

Vsiioua --a]tE of penicillin and basic anfrie compounds 
have been formulated in an effort to poduca a long-acting, 
no3erenic frru of penicUra, Since anthiataninee 
appeu to mitigate the ymptomatology of penicilhzi To. 
actions in come pattents, coaditirisUation of the two bee 
been advocated, The preparation of the benzhy&larne 
salt of p5nicilln was an attempt to produce a repository 
form of penicillin with antiallergic properties (6). Blood. 

veis achieved with this salt were comparable to those of 
penicillin G potassfuro however, ita antiallergic properties 
were not e’a.1uated, In t, the investigators noted that 
antihistarninas can actually cause sensitizatiob at times 
and stated that "despite their occasionally favorable in-
fluence on the synptcms of penicillin senaltivity, they 
contribute directly to the potential of drug sensitivity when 
co-adminfetered with peniriIHn’ 

Silver salts of suif ilsmida. penicilin, and other anti-
biotics have been prepared and represent cases where the 
species (ions) are complementary. When açueoua solutions 
of the sallts were applied topically to burned tissue, they 
yielded the combined lvmefitst of the ollgodyoarnic action 
of silver and the advantages of the antihecteriai agents 

The use of subnitted xvmthlries, Partlowlarly the 
substituted thophy1lines, as salt-forroing aente was 

t3rst reported in the preparation ate series o(antthistajnLe 
salts (38.-4). Synthesis of these xanthine salts was an at-
tempt to find a drug-to counteract the drowsiness caused 
by the antihistamines with the Ftilnulant. proper-ties of the 
ierithines. When an eletro egetive group is introduced 
into the ):anthine molecule at the 8-position, the alec-
t.ron-d.rawfng capacity of the ubstituent results in the 
creation of an acidk hydrogen at position 7, Thus these 
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modeataly strong acidic compounds can undergo 
salt 

formaJon with various organic basea. 
The 8-ha1otheoihyJ.lines were the first group of tan. thines studied 

as ptent!ai salt.-forming agents. Since the rcport on the preparation of the 8.ch1ortheophyiiine salt of diphe.nhydranline (42), eyntheÆ of the .ha1othw ph I& atea of a number of organic bases has been at. tempt d. The 8-eblorotheophylline salts of quinine, ephed me, end strychnine were prepared and character-ized ( ). These salts were less water soluble than the corresponding free alkaloidal bases. In a einilar report, the S.chlorotheopbyllinates of three synthetic narcotics, rneperdine, levorp anol, end metopon, were prepared Phamscologica1 and clinical studies involving the .$ brornctheophyUine pyrilanithe salt 

revealed the untataI diurte properties üsociated with the 8-helotheophylline of the conpound (48, 46). This finding initiated an thvstigatiori into the preparation of a soluble 8-bo-mothephyfline talt of high diuretic activity, With readily availaie amines, over 30 salts were yntheeited and for diuretic activity (47). When tested against theoplyIllne salts of the same aminae, the -bronioto-phylIhates showed greater activity in every case, Wit; the successful formation of 8-halotheophylflnates of org aic bases, Morozowch and Bopa (48) proposed that, if the halogen moiety was replaced with a more eleetro negatta substitnent such as a nitzo group, a more sd4ic cpmd s*uldbe formed. Freaurnebly, mcre stable salts wu]d eult and precipitation of the free xanthine derli’ ative 41 the stomach would be less likely to occur. On this Premi they successfully prepared pharmco1ogiea11y effectle 8-nitrotheophyll1nates of several phsruseutI-. esfly ff Due ci et at. (19), in their study of choline theophylW. nate, Prepaxed the S-chloro-, 8-brozuc.-, and 8-nitrtheo-phyUIre salts of choline. Oral toxicity studies in mice shwe that the LD.0 of the nitrotheophyllinnti was much mater than that of either 8-halotheophylline, In fact, itremained nonlethal at do5e5 as high as Pol1gaIaoturcnio acid, a derivative of pectin, has been used t prepare

 quinidine salts exhibiting rethieed toxicity(4, ), The vornound possesses special demulcent properties and inhibits nwcosal irritation. The rationale for useof this agent is to reduce the ionic shock to ths OX mucos resulting from the flood of irritating ions liberated by rapid dissociation of the cçnventlonal inorganic qirin-idine Studies have shown that it is four times less toxic otf afl than the sulfate. This difference was attributed to thelowerrelease of qinidine from the polygalactu-Qth4r compounds reported to he potentially useful 

as -’ pharmeeutic& salt forms are listed in Table IlL .1’ECOC1EMCAL STUDIES Bioicgical activity of a drug molecule is influenced by two facltors its chemical structure and effect at a specific S ite aml its ability to reach�and then be removed froni--the 5it of action. Thus, a knowledge of the physicochem-ical prperties Qf a compound that influence its absorption, etribtio,,, ractaboli5m, sad exczetion is essential for a com1te understanding of the onet and duration of ac-
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Suit Vorms of Pb czt.& Agi 

CornpaonZ Modified 

AhTt51 8(sulfonlc acid AbIga1taa gulf e (o,sbł) Mptate Iarn sis(zarboZychro o.yIoxe 4,Chia,o.n4ahe .t)foak acid prrnat8 pfl*niyftthYleiiEd aina gDie *uiy pbØ t 810 t 18 Emba At( paoic) cM ?rict’ ,ork ald G1uassphosph tic glucose �phaphrk scI yth’asTtaphthoa if 2’ swyl)et ylnia Methaner-ulftic ad N. thyig MphaImae 1 Pbn’aid. baatha actt Aspixin I Erast xct tiot, the relati e toiaity, and the pa le router, of ad-mjjstratSon (2. I Jn 6 review 14 1960, MflJer And o1md (92) stated that "different sotaof the same driig rarely differ phanaao-logicaliy; the dl$lTerenc.es are usually based on the physical Properti" I a subsequent review (9$), Wagner ex. Pon tl’is statement1 asserting that, although the the iol4,ical respoises elicited by sales of Wtoa the sa a parent compound may not differ appre-Cabl’, the inte ities of response ay differ markedly’. The salt for Is lnown to Influence a uznber of physl cocheiteipro ertiss of the parent compound including rat ,so)ubflity, stability?and hygroscopicity. ’1se propertl s, in turn, affect the avilebility and for.-Ution char ctaristics of thó drugs Conseusnt3y, the pharati Industry has s)stemet.cally anaged in eztve prf 

mulaton studies of thelphydcocbemical Opertias of  .b new drug entity to deternthe the most Wtb0 form f drug tormulation. Published intormt5an tO)Csniing soc studies, however, is sparse. Pr4tormule.-studies ha ’e been outlined, and the influence of the Jt fcn on 

th 
volatility and hygroecopcity of an agent Under thV tIirji was ueaed (9). 
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In one e cb thylpidu2othu (pr1idoizoe &ts we -e investigated (9 The study set out t, prepsj ao3t wh woter eolubiifly ate to eIIOw. tisc1 je.ctin of a low vaIuie (2 ml) tberft-pe-u ioae he orgiai copornd, the thiodke, had the didaa ae of )m1ted aqueous solubility ad high potential thJ sty, inc high iodkle contentcould result in iodim. C) the bee of pbyso)ogkal cpstibmy, batter water ohibUit favorable stability, and relatively high pereet ge of o5 ,e, the ci wide salt of pa3idozth’e was oeleded r theie; eutk d rthtretSoa; it as clatxnad that "the an iu usd o fana the silt can confer phyaeaJ properties at inparta cc ar4 significance for the formm latioa and a inittra ion of the compound" () Same phys athzn properties ate series otsral acid saito of Ii ocsiie 4o were determined (9 WhIle the hydrochlorid ad hyifrobrcmide ware more hygmecopia, they vare roi resokibe in a number ofolvet than th6, nitrate, prc orate, hcepI-iate, or sulfate M)t Diseolutl X nota;Tbe dissolution rate of at pharma. ae- is of m&5OT Importance to the !crnulator. X nny oases,

 articula1y with pooily soluble drugs, this chctisti best r0ects the bicavaffability of the coin-

vat.
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pound, s rule s pherneutic1 eeit }bitc s hfghei 
dissolution rat than the corresporidng conjugataacd or: 
base at an equ& pH, even though they may have the 2ame, 
sqvilibriu.m solubility. rfl ep1at!on for this result lies 
In the processes that control dissolutkn 

Dissojution ceri be dez5bsd by a diffion eyer modell 
n term,-.of en equation dsveloped by Nent and Bre 
(97): 

i1) 

where W is the mess 9f the solute dissolved at time , 
d Wldt is the rate of mes transfer per unit time, D is th 
solute molecule-diffusion coefiici,nt S is the surface area 
of the dissolving solid, 4 is the diffusion layer thickes, 
C is the concentration of the drug in the bulk solution at 
time t, and C ie the a:uretion solubility of the solute in 
the diffusion layer. 
The driving force for dissolution in Eq. 14 the difference 

hween the eaturation wlubiity of the drug and the 
cotret.ion of the drug in the bulk fluid. If the drug is 
riot rapidly absorbed After it dissolves, then C the oon 
cantraticin in the bulk olution1 appcches C eid the 
dolution rate is retarded. When this occurs, absorption 
is ’ehsorpticn rate" liroited (or embane tzspprt’ 
limited), If the a bsorptirn rate is rapid (or if the absorption 
mess 

t7
ans1e coefficient, is much larger than DS/h of 

L iOWeVeT, C becomes negligiNle compejed to Q, and 
dissolution occurs under sink conditions Absorption 
then said tobe disoluiion rate limited, which is what oc 
curs with most poorly soluble drop. In either case, an in 
crease in C, as in salt formation, increases diasciution 

Salts often speed dissolution by effectively acting 
their own buffers to Wier the pH of the 6iffiision lsysr, thu 
increasing the solubility of the parext compound, C 
that layer over its inlitrent. solubility at the pH of th 
dissalutlon nedium. Hence dissolution is controlled b 
solubility in the diffiieion layer which, in turn, is deter 
mined by the pH of thtlyer, The infltience of on th 
s<)lubiiity term, C, a’d dissolution rate, should an eccu’ 
mulaton of ions be allowed to occur, will be treats 
later, 

Nelson (98), in s study oftheophyiimne salts, was the I 
to show the correlation between diffuskn layer p1-i an 
dissolution rate, The major impart that this study had a 
the pharmaceutical sciences was its conclusion that, 
other factors remained constant, the dissolution rate of a 
compound determined the rate of buildup of blood leve 
with time and the m thnum levels obtained. Those eJ 
of the acidic theophyllinc with high diffuelon layer pH a 
had greater in vitro dissolution rates than those exhibiti g 
a kwer’diffusion lever pH. And, indeed, the rank order f 
dissolution rates correlated well with clinically detarmin d 
blood lve1. Presumably, the hiber pH in the diffusi n, 
layer retards hydrolysis of the salt, thereby maintalnfg 
the anionic charge of the theophyl]hiete ion This rspot 
led to many additional studies which illustrate the inflz 
ence of the salt form on disslu’ticn and the beneficialf. 
facts of changing nonioriized drugs into salts. 

Juncher and Raschou (9) demonctmeed that the order of peak blood leveis of penicillin V, obtained upon ’T!% ij’ rvP5’i mo’I; tii mewo nr Muf1tradys, p%flpN 6 1 Jr! c/P tnaeuthcl ’&f dninitrstiori of three different salts end the free acid, was the same as the rank oider of their rates of dissolution In vitr4 W1iie the investigators ascribed these diYeren.es W the solubility properties of the salts, their epetiments actually compared dissolution r*tea, not scilubtiltics. The relativ order of dissolution rates and mean maximal blood levels vas: Pot*-,,%fUM salt> caldum salt> free

 acid> benzethmne salt. Nlon (100) determined dissolution rates for several weak acids and their sodium se1t in media whose pH’s represented 01 fluids. In all cases, the sodium salt diern solved:’ more rapidly than the free acid. This fmdir’g re-solved the misconception that absorption of drugs is re-lated only to solubility in the appropriate medium; rather, solubtity affects absorption only to the extent that it af facts dissolution rate. Absorption of drugs is p dynamic and the ultimate solubility of a drug in fluid at sbsori’tion sites Is of limited consequence since absorption prevets the attainment of saturated solutions, Therefore, dissoltion rate, roars than solubflity, influences absor tScnsince t 

is 
a preceding process. In two subsequent studies, Nelson and coworkers for. ther ij)ustrated the effects of changing nortionired drugs into slits, A report concerning tolbuteroide (101), a weak sc5dshowed that the initial dissolution rate of to]butandde was approximately 5000 times more rapid than the free cid in acidic media and 300 times more rapid in neutrimadia. ’This di–Tergnce, measured in ,itrł, reflected the differences observed between the free add and the salt whemadmninistered to human subjects. Oral administration of tcbutsmide sodiUm produced an immediate drop in bipo sugar comparable

 to that produced by intravenous injecJon of the salt, while the slowly dissolving tolhiitvi-Mide produced a smooth, sustained f1l in blood sugar (l0). Crrelation of urinary excretion mates and dissolution rates of tetracycline and some of its acid salts also was demnstrated by Nelson (103). The sito that exhibited’ greater ’r vitro dissolution rates showed greater urinary excretion rates, indicating more rapid absorption. net (104), in a discussion of the biopharmaceutical basis for drug design, referred to the Influence of the salt ford on dissolution. He compared the dissolution rates of tet4cydllne end toibutamids and their ’alts, as reported ’in the studies previoualy cited, and explained why the rates diffr at the pH’s exhibited by physiological fluids. Athoug salt formation usually increases the dissolution rete’ofs drug, studies with aluminum acetylsalicylste (105, warfarin sodium (107), and benephetamnine pamoate (lO) showed that administration of the salt slowed dis soh.tion of the drug and subsequent absorption compared to the nonionised form. This decrease appeared to result from precipitation of an insoh.ible particle or film on the sumace of tb6 tablet. Such a phenomenon decreases the e1fctive surface are and prevents daaggrgation of the partJc2es. Theoretical considerations of the processes co4trolling dIsolutlon of 

an acid salt of a base (10) and the sodium salt of a week acid (109, 110) in reactive media hae been discussed. Deblet processing and various formulation factors can 3edraase the dissolution rate of a salt in human gastric juice vtr its noniorth.ed form (Ui). Granulation and nbistirtg the dissolution rate of phenobarbital sodium to 



IereeMe buat 
Tharfore  
the sodu 
re,UItS were .a 
properties of 
l’Ition May In 

Others hay’ 
the 1isohitk 
form. Lin et 
and biological 
haeQfafleZ 

HC]and PH 
the X)Ohydr 
bweiO.iN 
water and ph 
variationto tJ 

mono flyt1IOC 
the mpicati 
the activity C 

must be con 
hydroch)oid 

� Eovecorii 
� forxafitn o 

i bet 
ceofd. 

� at 114) !] 
pf Of  
the 
They elated 
io3ution 

cue the te w 

more rapd 

logical COTL 
fox tIO C 

Several ri 
tkit rate oi 

� (118,117).( 
arid salt 

of a phar 
i .i.e�Uy a 
pofi1, the 
mulation of 

axy f 
of a 
xith 

po orn 

Solubiflty d 
Peretw-e, pr 
PH), and,to 

A !tIpOTf 

Irivojves the 
tidea1te of 
biit in get 

The eq 

salt 

b 
hd the opposite effect on phanobarbitaL 
a .a1et dosage form, the dissolution late of 
tas lower thau that of the.Eree acid. These

to differences i the dgathig 
tle tablets; in Goingtance, rapid dies 
1Ct be a problem fa very soluble drge. 
ilhetratad a ph nomenon tbt dcc ees.ee 

irate of a salt below that f te nonionzed 
4’12) studied the r hJp atinn betwen e salts 

1ty by dissolving three salts and the free 
,rime.ntal antibyperterwive in water, 0.1 N 
rF., phosphate buffer. The disFobatlon rate of 
cioride salt was kwer thwa that of the free 
Cl and higher than the free base in both 

oigpliate buffer. These authors asiribed this 
ccinmoi 1cm effect and auhstnt ed it 

, Although the biological activity of the 
ôride  was greater than that of the free base, 

a of altered absorption charaete1atce o 
ariy other hydrochloride salt in GI fluids 
ered. Similar reu)U also were reported for 
salts of some. tetrao tines (11). 
ertioi rritht be given to the influence of salt 
Oral toalcity, whiob often reflect the rela-
ean the in .,iuo diesolutcon rate and the ep-

in the drcoletion (1i4 fl&). Morozowich 
wed that the relative toyicities of a series 
ig reflect the rate of absorptim, pviding 

ig agents themselves are relartively nontonJ. 
bat "when abeorpticn is rate -limited by 
the salt in the gaatroiteat!na1 tract, as will 
h alow]y soluble salts, the toakity of a slowly 
will roost probably he )o’’er than that of it 
dieszoivh,g salt." The implIcations of salt 
oxicola5y will be discussed under Tpxico-

with tbeinAiitnes of the dissolu. 
ug availability and, in particular, salt affects 

�ier reports rncistretin the influence of salts 

on dissolution rate are listed in Table IV 
-Knowledge of the sc]nbWty cbaracterktics 
euticai agent is essential because solvUlty 
important factor in the pharnacoknetic 

herocal stability, and, ultiroathly, the for-
le drug. As discussed previously, it Li certainly 
tor in controflhig diesolutioln rates. The sol-
mpound depends basically upon the physical 
properties of the solute; 1g, a lower melting 
npound within a series ieflects a decreased 
, which would suggest * higher solubility, 
pends as well upon such elements as tarn-
sure, eoJ’ent properties (sucl as resulting 

lesser extent, the s4to of subd iioc of the 

nt solvent property which is often overlooked 
poinwon ion effect; in particular, hydrochl-
fruge often exhibit Jas than desirable solu-
ic juice because Oftbe abundance of ch1orid 
i1ib1um involved is ajiown in $ohecrke I. 
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 always confer greater solubility. Liberally 
dispexted oaghoui the pharmaceutical literature are 
studies that opare the solubilities of different salt form 
of the same coropourid with those of its free cid or base 
(Table IV). election ,f the salt fonn erb3bitlng the desired 
solubility p*prtfea critical, since these properties often 
dictate the forroulaton characteristics of the drug. 

Phase a&ibihty tchniques were used to study the for-
matiori of cçimplea alt of trisroterene (l7), The resulta 
indicated tat the anic acid salts of basic drugs, such 
as amiries,?Nware mcre soluble in water than the corre-
sponding i organic (halide) salts. This cthreiderafion is 
important the synhests arid selection of a salt form that 
will exhibi enhancd bicavailability and desirablefor. 

v 
’The hy Ogen-iOl concentraTion can eigiiullcarctly effect 

the solubil ty of a salt. And arson (1 2) discussed the In-
finance of pH on the solubility of pharmaceuticals. 
Mathema cal raiatimahips between pH arid solubility of 
tharspeuti ally useful weak adds and bases and their salts 
we given along wft.h some considerationsIn the frmu-
lation of a lutions of these particular agents. 

- An eate sive stuy on the solubility interrelationships 
of the bydr chloride1 and free base of two pharmaceutically 
M61W am’ as was rporte4 (l29) Mathematical equationa 
describing the total solubility at an arbitrary p} in tnna 
of the Ind pendant soIubiitie of the hydrochloride and 
free base species ai$ the dissociation constant of the salt 
WCTC derlied and qtted to eparimentai date with good 
results. This repor elucidated the point that, while the 
sciubility 6f the amine hydrochloride generally sate the 
roeuxnIobtainathe concentration for a given amine, the 
solubility of tb fiŁs base and the pKa determine the 
Mai== pHtwl-ith formulation as a solution is possible 
(assuming that the desired concentration e*ceede the free 
base �ohthJity) Shifrig the p} soiubfl!–y profile to higher 
pH values for forzn1ation puxpces may require increasing 
the soiubfity of th free base. This !))crease might be ac. 
cop&hd by uehfig an appropriate cosolvent. Since the 
diaaociatlm chararteristica of carboxylic acids and other 
acidic irgurdc spees are similar to those of organic by-

it is epected that the p olnbflity profiles 
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of thse orgsnk ads a1thh reversed, an be hazac 
ter.zid theoretically osing the B=e treatient. 

Svea1 repoTts showed that the structure of an organic 
alt(crzng radical infitaerces the solubilltyof the re-
u3tng salt. The water solvbiWes of 16 salts (carboylatse 

suLftee suJfan.atee, and phosphates) of the weak base 
eryl  were dependert on the si’ of the alkyl group 
of t)}e add (130). In a study with N kylsufaznates of 
jincomycin L66); a similay phenomenon was observed: 
sohibiflty of these saita ceased as the sae of the aUyl 
grojp attached to the addf fimtion iwreascL 

en!or (11) in a study on the fonnulaton and pup 
ertes of the antibacterial ch rhexidne deten1ed the 
wa ey solubilities at 35 salts and the free bass, Ile found 
th4.t Inorganic salts had remarkably low solubilities while 
tbçse of the lower aliphatic adds proved to be somewhat 
me soluble. Hydroxylation of the acid increased solu. 
bilty, since salt formation with palyhydroxy acids par-
t4Warly thesugar acids, oorferred �xtenalve water solu.. 
biity to the n03ecu1e 
IevEal Investigators reported tbe ie of the aol-

ubflfty of a drug on its fvrmulstion ard subsequent evil-
allity from the dcsg fonn In a discussk’ri of the prep. 

ton aDd &nrwulatlan of epinephrine salts in arool 
s?,stemusing iiqueed gas propdUnts arra et al. (132) 
pirn26 out that the sohb.Hty chars teristlos of the agent 
ae iroportant in two respects. First, the solubility of the 
therapeutically active ingredient In the various prvpellants 

an iruportont considers don if the product is to be used 
either local action in the lungs or systemic therapy. 

conv3 the echblflty of the drug in etraceUular fluids 
AM iroport.ant roe In aelection of the compound. The 

tsrr ate, maiste, lZoleate, and fumarate salts of spi-. 
eoMne were prepared and b5ected to sciubility and 
tabilJty studies. While all salts had similar partition 
beffkients, the solubility of the rnaieats in several pro-
eUsnts and its stability £noru1ated aerosols made it the 
rug form of choice. 
Ephedrine hyd.rochloxide was nors rapidly released 

ban the free base from theobrorus oil suppositories con-
aining different surfactants (133). This enhanced rats of 
e1eae (dialysis) was ascribed Primarily to the greater 
queousaubflity of the hydrochloride, which aoluhillzed 
aster froxn the oil-in -water emulsion, whraas the 
phedririe alkaloid base tended to rernairm behind in ’the oil 

The olubflhty of the active bigredlent in ointment bases 
can dramatically influence its diffvsfon properties. A study 
of salicylic acid arid its odlurn salt showed that the dl!. 
ftiBiO of both was very low from hydrophobIa basest 
whereas the solubility of the drug gnLticantly affected the 
dffusicrm frcrn’hydrophiUc bases. The more solublesodi= 
aelicylete diffused much faster front these 1stte bases than 
did salicylic acid (134). 

Additional frsnces cmi the relationship of sdt form 
swj solubility are listed in Table Vr"’’ 

Organoleptie Propu es�Modern roedlcne requires 
that a pharmaceutical formulation be efficacious, ssfe 
tabl, and acceptable to the patient. Of primary Impor-

tance itrx the development of oral dosage forms is taste at-

ceptability. This factor presents no major pm6hlams wheri 
the drug is to be administered as a tablet or a capsule and 
swallowed as a unit hut is ceamly a prominent factor in 
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ptient acceptability when it is to be administered as 
limiid, chevab1e tablet or lozenge. 

Since taste is a chemical sense, a substance must be 
dssolvad i. it is to elicit a tuate serisation�sither by taking 
14 as a aohtiori or by its dissolving in the elivs Therafora 
ofris rneth*d used to m1nimize undesirable organoleptie 
ropertie of pharmaceuticals involves 

the
 preparation of 

poorly sKible silt form of the drug such that the satu. 
etkin cxtcantratio is less than the taste threshold. 

Erythrmmydn estolate (lauryl sulfate) has approri-
iieteiy oe.twelfth the solubility of the fiat base, is 
astelass, and is useful in the formulation of oral suspen-
loris (4). A study on erythromycin salts showed that the 
itttrneas level was dependent on two properties (a) the 
atet solbility of the salt, which is dependent on the size 

of the allmy1group attached to the add function; and (h)th, 
ettength of the acid used to form the salt, i.e., the stability. 
of the aat (120). The eteery suiftunate salt possessed the 
most desirable organoleptic properties. 

Msny problems concerned with formulation and sta-
bility of topical and oral pharmaceuticals containing 
badtracEi have been overcome by incorporating bacitracin 
Into theformuiation as its zinc salt. One distinct advantage 
over *6, parent compound is its look of taste, caused by its 
relative lihsolubility. Thus, It is the prfexmd drug frzv for 
prepartiorma where taste is a factor (145). Taste panel 
eval,aamra of the comparative bitterness of bacitracin zinc 
and haittscIn indicate that the taste of the zinc salt is 
more. esfly masked and that tht presence of a bitter-
nesa-makirmg adSuvant, such as sucrose, tncraasaa the 
bitterness threshold ratio differences between the. two 
comuponds even further (146). 

Prooyphene naps,late, nearly wstei iioluble,is only 
sltghtl’ bitter to the taste as compared to the highly 
water.ohible hydrochloride (147) and can be readily for-
mulatàd into a flavoyed aqueous suspension. The taste of 
these uspensions can be improved significantly by the 
additin ofa common ion (sodiwo or cald’ur napsylate) 
to depress solubility further. 

A nwer approach to the improvement of drug pAtn- i 
billitybau been to form insoluble salts with ion-exchange 1 

Mills. Several investigators described and tested the 
practcai application of this method (148-150). Spross et 
al. (1l9) outlined the conditions necessary for lprovbg 
the platbility of a drug by adsorbing it onto an iozm-e 
chae resin without appreciably mnodifyin its pharme. 
cologloal effects. They tbutid that (o) the degree of drug 
release from the ion-exchange adsorbate depends on 
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4 

4 

.quu1t 4u0t1ànt  between the e1et o)yteD in Sur-* 

dLng fhtid a4id the onlc drugs, (l) the mo=t of ions 
fax less in theEa1iV than in the gaet ejuce (the tern-

porary e1act7ole contents can be t ate4 at 0O z:nEq 
the ea1v a’t 10 nBq n the gastric juice), and (c) the 
]igerateE 3hOUd e-flow the equilibria to be attained 

iithiu * fy short perL Insolubledrug rethetes 
fonned betwe etrri ge1 cation cichengera and several 
boic drugs weT .22 nn’ case much more pit taath3g 
than their pa  copoinda. Furthetmoxe, x1eee of the 
dr4g frc&rr the -change adsorbate wa quite rapid and 
cvxrp1ete wide– conditions prevailing in the GI tret. 

Simliar Thd *g were reported eing a po1y,nethecryU 
pcid obge resin (150). In addition, costing the 
adsorbate par c1es with a 4:1 ethy1ce1]n1oae-hydroxy 
propl ethyI flWoe mixture further redtjced bitterness. 
WhJie in &tro e1e.ase frorn the uncoatee, resinate wa rapid 
and complete, ’release from coated adsorbates varied with 
the extent of oating. 

Another ap roach to improving the taste properties of 
phsrrnaceUt 
soluble salt 
aft-on can be 
of tkLparen 

thea 

eport 

As decrth 

tirg dery 
32). The ph 

oiother 
(1M). W 
pourid h 

and R 
aiura A1ts 
the salts ] 
peut.o 1ev 
;bflity. 
Table L 
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Oorumon 
ti2)tl 

Depen 
fortu In 
Parent th 

11 agents is to prepare a pleasant-tasting 
a poor-tasting parent drug This approach 
,cry difficult, however, sinm soiubiUzatiox 
compound uauelly implixts its unpleasant 
eparatiorr. Nevertheies, some success hM 
using the artificial swaseterers cychunata 

ad earlier, lorrnetion of N-cyc]bheylsu3h-
drug substances has produced better 

tivee with enhanced solubility properties (31 
elcocbemical and toxicological properties of 
sccharinate and a series of saccharnates 

ernaxy onxrn compounds were reported 
conventional quaternary anmoniun  corn-

P- very bli.ex Wet, their charm 
anoga are salts freuentJy poasese an unpleasant Last* aft rtte. The paletbility of some potas flavored vehicles was reported (112); while similar taste thresholds at effective ther all potassium salts exhibited bferior pa-ist-includes eever& samples of other salts thel iproved taste relative t, their free add or base p�The chemical and physical stability of a tioal must be known, because it can influence of dosage fort. the xnanufacturmg and pack-.he therapeutic efficacy of the final preparafloiL datatiiiof the thermal gtabWtv solufSon t various pH’s), and light sensitivtty of a drug rivatIve, both alone and in the presence of ldes, provic3ea essential input toward Be

-mast &Uithb1e derivative and dos4e form. rg on the route of degradation, different salt art different stability characteristics. to the by various niechaniams. Most commonly used ly toluble WU which, when used in the for-r Suspensions, reduce the amount of drug in d, hence, its degradatio’.i. Differences 

in by. Y of several salts influence the stability of th drug b the dr icalft.selfenb The atabilit studied duet chmTacteristic described son tibiotic, stath of penicillin c even at refrig use of suape aqueous vli5 and hydrab stability as Insolubility A tbeorel was prent lating thv a minimum W on the pass constants of the&t dissocialed achieved W adding pi further on salt (or Co: so1ubiey phylline Is could eeoc While ) vehicles, i melting 2150 a Since content, chided a feet of n to be 1e more sts cillin 0 niarkel Seve axxna monon: be less soluble preper cspsule, and various f texnpe more stable tb bill *ea ,fmzma olutloi and in cipierits (1f6 1 wagtbp chief  state. some cases, the salt.-forml)og rad-oces the tabil3ty of the parent pnt, of peni4llln G and it4 salts has been wldly the dru’a therapeutic importance and its t.abiliy. Schwartz and Buckwelter (13)

 of the tabWty characteristics of this an-that, v’itli preEent,techniques, a sohitloi mot be jade --ttable for more than 2 ’weeks ator teiipaxature. They also discussed the iions o sparingly soluble amine salts in cc 

as 
a means of -"i.Bovdn§ marketing of a etiicflln product." Procame, benzathlne, ne sait are marketed, and their acceptable heous s spensions 

ix based mainly on their I the ninimizatiori of degradation in solu-ccl traatnent of the solubflity of these salts d in whib equations were derived for cah.i. lublilty Jas a function of pH and the pH of lubiity (454, 155). These equations are based action Ja$ and its relationship to the loniastion the arnire and the penicillin and the soiubi]it water, since the salt in solution is partially further suppression of the solubility may be the combon ion effect Swintoeiry at aL (1S) id this rffet with penicillin -G procaine by caine bdrochloride to the preparation and arcing ts stability. The 8-cblorctheop}iy]]Izre plez) of penicillin C wee reported to be water t stable 

in solutioii (157) Since -chlorotbeo-cidIc, it .as been postulated that a buffer effect rnt for le stabilization of this"’salt." nicillin 0 procaine is more stable in aqueous, is I

  ti erna1ly stable than the sodium 07 pO (a, dccothposing if heated much above 60. The A potaaiuza salts are known to withstand to 100 for 4 days with little loss in potcP4 bahswibt might well be due to differences in 1060 for penicillin (3 procaine and for the, otessiuxn salt rolyai of penicillin is dependent on moisture epeists in which moisture is rigorously ex -e quite 4ble in the dry state. A study on the of-isture 0 psnicffliri salts found the calcium salt hygroaopic than the sodium salt and, hence, le1n mOist atmospheres (19). Similarly, eni-is also much less bygroseopie than 0 isodlWn and has become the preferred form for ii the dry state (180). lei reported the relative stsbflft.iea of tb1-atkular1y the hydrochloride and the 116) The rnononitrate Is observed to :opic and is accordingly much less water ehydrochiorkle. Investigations f various cuding compressed tablets, mnu]thrltamin yfflled vitamin B complex capule at tures showed that the mononitrate was ab the hydrochloride. (164, 16). The ate-, rpm thiamine Wts were studied 

in aqueous lry powder preparations with various ax-7). In aqueous solution, the resulting pH ctor controlling hydrolysis and oxidative of thiamine salts; their sbi1ty 

as Powdez Vó!. JIs7r/s 



U1, 

was related to their leous biUty, with 
the eparny soltble ata being more stable (and pro-
umebly less byoopi 
An orally administesed drtig must e stable in acidic 

soiption because it generally must pass intact through the 
addic environinent of the stomeh if it is to exhibit ther-
apeutic blood Ie’els. The advantage of ery*ramycit es 
tolate over the Lies base lies in its low solubility in gastri 
juice which enables it to be athothiatered with food wijh 
out any derneae in attained  blood levels. The salt is 
stable in the stomach because it. remains undisaoiv 
Therefore, it.Tetains its potency even when exposed 
acidic environments for extended periods (144). 

In a study on the prepsxation and charecterization 
lincomycin cyclamate (&) it was noted that the cychim"ta 
salt had en enhanced thermal athhiiity over the hydrc-
cbJoxzde. Xn a subsequent report (18), differential therl 
ana)ysis and thermogTalgietric analysis showed that whie 
the hydrochloride easily, undergoes thermal dti, 
the cyclamate aniori confers a considerably greater tharrn1 
tabflity or the lincomycin moiety. 

Mullim and Matak (189) showed that the physca) ad 
chemical stebility of the calcium salt of novobiodn melee 
it the form of choice for the fornIation of a liquid prp 
sraton of the antibiotic. The ariorphous calduxn noyo-
biocin salt proved to be tatcltss, yet fully biologicl1y 
active and perfectly stable in aqueous suspension. Nalt er 
the sod5u ealt not the free acid is suitable; the sodium alt 
eatho he fornuleted in a liquid due to ita chenioai in-
stability, while the crystalline free add is not sheer ad 
from the GI tract. Amorphous novbiodn is absorbed ut 
is metastable in solution and slowly converts to the un-
absorbed crystalline forma. 
Other reports of alterations in stability chsxavteri tics 

due to salt formation are listed in Table VL 
Miscellaneous Proprtiea�The salt form has eon 

reported to inf1uene cvlhsr physicochemical popert s of 
a drug substance. Studies illustrating the affect o the 
salt-forming. radical on surface tension, deaggreg tion 
bchavier, and ion-pair extraction have appeared. 
The influence of the anion on the abaoxption proc sees 

of two charged species, deironethorphan and te acy 
dine, was tudidin the rat stanach (188, 17). A near 
relationship ersted between the rate of ebsorpton from 
buffer solutions of the anions under invstigation an their 
surface tensions. Thus,, the absorption process was r lated 
to the surface activity of the various salts and not t their 
lipid solubilities. This change of surface activity vqI Ii the 
buffer (or salt) species is sinflax to the rasults repo ad in.. 
a study of the surface activity of various phenothas1ne 
salts(18). 
The antibacterial cb3orhaidjne osseàses aurfce e-

tivity. A study of the colloidal prop ertea of sçrne Wor-
hexidine  showed that the counterion can ffct the critical

 n1celie concentration of a surface-active age t, and 
this effect was usually associated with a change in ndcell*r 
size (189). 
The deaggregetion behavior of a relatively 

insolIe

e acid 
and it sodium salt was studiad and deaggregan ’’a 

postulated to be a pcssible rate-1indtinj step Ine ab EOrpton of a drug f adosage form (1O), Who rect comperlecn of the two forms were made,ctlon of the datashowsthat the deagregation rate of ash S . Tabk V tlonai Rafa’evees on Salt Form an Stability ..S .......� Topic Ratera tabi4t.y f clohtdine o1uthu 170 StaWllty of h3orheidire when autocIvd 111 AyLayeBne and 4-op bydnttrayc1ine in 175 masketed tetrao,dhie and aged tstraqdfne pr4duoft ildstste a-t6fUty of sozne crystalline tinA 173 6ochemlcal sMdiet OT the tebflity of penieflhiri rialts 174 tersitivity oft xaeycinea I16 eeopi piopamtias, *.bCr tability. and SO1Ubi1iy of 178 ndomyeis r&$ ity of erotic acM an3

 its eine salts in squeaua 177 (5OtJE Iniluenting the stability f tab}ts (SSViris) 178 iry of eueoua polutons of sodium aniiky3ate-179 aopk p.ropertits of varlow prepeathns of 180 ox the decowposWon of 18i nosalleylk sold and its seiti of aqueous solutions of 2-dfethIemnincietby14- 182 hy2.phn’1velaata hydrochloride and it hobronide igation or same properties of $nkUtin 0 slt in ity of iron tablets on storage 184 icy f R%piriji altiminuxac0npoixide8 lt}i 5ntaeid 185 was considerably more rapid than that of the free acid in equivalent, dosage forms. Therefore, if absorption is de pndent on tht dissolution rate, which in turr 

is dependsnt the deaggregation rate, the salt hoi)d produce the hgbest and earliest blood levels. On the other hand, it i ppssible that bygroscopi (arid deliquescent) salts cm spsorb atmospheric nsoisture, cause a sticky surface, and inhibit deaggregation. liguchi and coworkers presented 

an extensive study on te physcocbenrical basis of the ion-pair aitiation of jtharreacautiosl aroines. Distribution ratios of dextrv rpethorphan (191) and chiorpheni.ramine (19) between 4s organic layer and water were highly dependent on the concentration and nature of the anion present. Less by. .ophfl3c anions yielded more readily extractable iozmpairi study of the thermodynamic properties, enthalpy, fr� nergy, 

and entropy, involved in the extraction aquflibæs p f detroniethorpban ion-pairs indicated that the entropy change associated with transfer of the different aniop between phases is the main controlling factor in the e� traction process (198). ill I10AVAn1LIDI � Most drugs prescribed in the United States are admit-istered in solid and polypbasia dosage forms, Conae quently, dissolution of the drug must precede the ab sorption process. The simplest model that edequetel describe this process 

is shown in Scheme Ti, C solid drug ----’- dissolved dnig ----------drs in tit culatrom .c1seysa 11 Since the dissolution rate is generally slow for drrgs ’1tb poor solubility, Step I i’s frequently rate limiting im thf overall absorption process. As a reault the onset, intensiq. duration of pharmacological activity, and, hence bk’ aval,ility axe affected by changes in dissolution rete..M discussed previously, administering a salt of the parest drug often pro ’.-es to be 

an effective moans of altering dia solution rite and absorption. 
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o-niJ ton E1e,-Chooe of the oalt orm of drug 
ha’e * pronohced effect on the formulation of the 
t conponxd. or exanp1e Penton a Wrre (14) r.  

A there was no ea9e of  dcaztentfrozu pro11aviie 
tM BFC w riri.o1 eu)uhion Contelning 0% 
lavine s the h1misulfate aat. They also Invetigetd 
release of varfua salts of profl*vina with aliphatic 

*oollldd:  frc*n water-i-oI cream emu1one Sa)te
 hibo, oiJ. naoub1e 9owef acidE*
 acetic ecida, ehowed very poor re]eaa 

A. water.in..oi cream. The "high" acid salts (e.g, 
Tic, cnoc yc)oheaiiacarboy)c, and capry.TJc) 

iowedincrease djffueion from similar ewulsiowq since 
e are Polu’e in both water and oU. Thefr release 
e’en greater frm oinwt- ernulslonA, however, in 
eent with thir proferential ofi ao1ubUty. The n. 

te qwt povjded the most effectia wate n-oil 
. The primay factor responcible. for dffkskn of 

avine from awater-in-oil cream it;the low hydro-
c-Iippbic bance conveyed to the salt by the acid 
finding. Ulustates the desirability of carefully so-
w the salt az3io of a cationic drug in lieu of the nature 

doaageforrJ 
dle of the eff of form Wstion on the bioavaflsbi,hty 

rfarin sodium elative to warfarin yietdd ntereat.ing 
s (107, 19). 4borption of warfari upon adrnthia-
fl of the aoi4n salt ass lactose-base tablet was to 
than that fr4a a similar formulation of the free add. 

L, abo tion as ftn-ther depressed when the salt was 
starcb instead of ]actose. Later results 

t the&  vitro water dissolution rate of a 
rfr  sodium talet was 350 times that of a alóly  die-
g warfarin tab’

t
to ru1atioza, yet the lattar ediibfted 

end comp1et abaorptior, in vivo. Time vIrtual iii-
of warfe4n In fluids precluded its 

ItiOn from thstomach. However, the strongly addle 
to wa for tablet disintegration, which, in 
as critical to absorption, Following initial erposure 

V HCI, i,  vit.o dissolution of the warfarin tablet in 
buffer was i4 times faster than that of the sdiu 
result that plalned the otherwise contradictory 
blood level date. Therefore, absorption was ulti-
dependent pori gastric emptying rate and gastric 
long as the orr.nu]nt3or,dinintepated propo1y in 

ra,taJ obsorptkrn bf aspirin, aepirin aluminum, and 

caldun carbäsiin  from 
studied in dogs (i). The 
from either cocoa putter o 
poor. While 

thldpiri7l

 

imut 
atpirin and calcarbas 
occurred at a1*tme th 

inirnaJ pisamnala we) 
base k uJatoe higi 
the blood level  wer 
in a vegetable fcid gi 
tkrn of aspirinnimnmm 
unexpected ein  is p 
pointed out tom-  *1 
irrolubie ahimlnm comr 
of the dissolving drug, furti 
and bioavsi]ahi1fty. 

Additional refeences on 
effects are given n Table 

Absorption Altte’atior 
claimed that cert4ln salts 
ticaily preferable to other 
204). For example Schioge 
theophylline lava a after a 
of thophyL1ine at ylenedi 
enteric-coated ta lets of 
Yeaufts, were atva lance Wi 
et tl. (202), who ound th 
theophyllinate pr ducod 
than the ethylene iamlne 
could be explain d by 
coating, etc., whi4h was no 
liani et e& In anohar stud 
blood concentration and 
ware observed wFh theopl 
with theophyllthe ethylene 
that the differene was a r 
bility of timeoprpancia 

The in vitro 
propammolamine a its of th 
to be three to live times gr 
Wt, depending o the disq 
suggested that t ace diff 
consistent with, c1 offer 
results. 

In a comperati e 
trthydrate and a pici1Ii 
minietretion (20th the pof 
peek levels and a arger are 
the administered picil)$ 
53% of the potasa um salt! 
percentage of as 1, drug e 
that 399  was* ell thated f 
trihydrate and 5 % from 
difference betwe n the tw 
In the initial 4 hr ,ostadnm 

Severs) studi$ comper 
srythrómmiycin  an  its sal 
tnlate. produced iood levl 
than thoze obtaired with 
mycin steam-ate 06-208)J 1 
to persist in the fsting

 
aswi 

indicating that fod did 
tion of erytbro mcin ectól 

averal suppository bae was 
bsorption of aspirin aluminum 
a polyethylene glycol baae was 
saikyitte levels proüced by 

ITLn from the cocoa batter base 
from the other bases studied, 
exhibited by a polysorbate 61. 
st peak and largest area under 
aen with calcium ciarbaspirin 

oem-ide base. The poor absorp-
from suppositories was not 
ny soluble. Furthermore, as 
nmbum tablets (105, 10), an 
rund may form om the surface 
r impeding its dissolution rate 

and formulation 

�Several years ego, clinicians 
thaophyfline ware therapau-

ialts  to time free aVid (202. 
at al. (204) found higher blood 
ministering uncoated tablets 
nine than were observed with 
oflne theophyllinat.e. These 

h the in vito work of Gegfleni 
the oral ingestion of choline 

niticantly higher blood lv&* 
It. This apparent discrepancy 
formulation effects of tablet 
discussed in the work of Gag-
a slightly more rapid rise in 

greeter area under the curve 
l]ine isopropanolanmi.ns than 
amine (205). Itwas suggested 
ult of the greater water soIn 
Ins salt, 

rates of the choline and ieo-
phyLlimme have been observed 
tar than the ethylenediarnine 
tion medium (9). It has been 
mess in dissolution rate are. 
explanation for, the elinic*l 

if the absorption of ampfcflUn 
potassium following oral ad-
asiurn salt yielded 37 higher 
under the curve. Only 3 of 

trthydrate was absorbed wimflo 
as absorbed. Determining the 

in the urine showed 
Vowing administration of the 
is potassum salt. The entire 
drug forms was accounted for 

d blood levels obtained with 
and esters. Erythromycin as-
that wvie severalfold higher 

rythronaycin base or erythro-
llese differences were found 
11 as iionf&sthmg subjects (207), 
appreciably after the absarp-
to When given under single or 
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multiple dothig (20701. ’Ms finding it explained by the 
that this Ealt 1i add stable and alkaline diasoi.be, 
mitth-ig !tpaeae through the add of the stomach 
n Tasting and nonfastliig mbJects (209)I AcordingIy, 
antibacterial activity remained essentially the sme w 
this fortn of xornydn was given,regar0less of the a 
of futng of the subject (209). 
On ThIt Mspection, the higher serum levels atthined 

erythromycin eetolate suggest that the aeJtforjn is 
eadi1y abeorbed. Also critical to efay, however, i 

volume otditibution of the drig, since extensive bin 
to plasma proteins cen render s drug unavailable, for 
tivity at the biopha.. Therefore, the signiicance of hi 
level data greatly deperlds on the measure of the frei 
unbound traction oftots.] witibiodes in the blood, wI 
more directly lndictes probable therputk benefit, 

Wiegend and Chun (210) shoved that, deipte 
hher blood levels attained with erythromycin eto] 
(after mrrection for ha1f-lifedifferences), the stesrata 
produced seven times more free drug in sannn than did 
estolate salt. This finding eplathed the higher total Us 
levels observed on administration of the stesrate. 
attributed the difference to a greater serum prof 
bindinZ of thintact er hrom’dn estolate, proving t 
its higher serunm le’sle did not necessarily reflect m 
efflcientabrption 

Mar]ed differeces have been observed following 
athninitratiext of various a]ts of penicillin. PenidIli 
potassiun has been compared with pen1cft (3 benza 
(benzethaci]) (211, 212) ptnicillin G hydrabe.nmina (2 
penicillin V (24), penicillin G procaine (212) and p 
cflhirn G smm:oniwn (21). As anticipated, pici1li 
potaaiuu produced higher and earlier blood levels t 
penicillin 0 bsnzathine (211, 212). Furthermore, tab 
of penicillin G potessium buffered with sodium cit 
yielded higher peak levels than unbuffered penkill 
potassium. While the absorption of buffered tablets 
apparently not signiBcantly affected by food intake, I 
unbuffered tablets yielded lower average levels an 
regular absorption under similar conditions. 
When penicillin 0 potassium wacopared with p 

cillin C bydrab amine (21), less soluble salt, blood Ia 
simile, to those produced by pa ldliiri G bens.athine 
observed. When euivaJent doses were administered t 
,enidUeznia that occurred with penicilIit (3 hydreb I 
was only one-third or one.-fourth as great and w 
shortar duration than that produced by ye-aicillio G 
tsesiui 

Budailsen et al. (212) found that peak ccincexntrst o 
of penicillin (3 potassium were three to four times 
obtained with penkilliri C procaine and five to six t m 
those of penicillin Ghenathn, indicating a more r 
rate of aboptiori. The treutie action was relat d 
the maximum concentration attained, but it also depe d 
on the persistence (;f penicillezn1s which was greater 
penicillin C potassiurri than with the other two compo 
The authors euggested that the lower blood levels a � 
with the relatively insoluble pniciJiin C benzathlne a 
caused by it destruction in the Ci tract prior to ab or 
don. Th.it suggestion seems unlikely, howeer, sic ti 
drug should not degrade very rapidly as an undlss lvi 
suspensiou. 

Because of its superior stability in gastric juice, pet! 

1 / .Jt.Lf!UJ efP rui,el 

or 

V produces higher blood perdoillin levels than e 
spnding doses of penicillin 0. As a result, extensir 

ve1tigstions have been conducted with various salt peicillin V (99, 214-220) For instance; tablets, capei and oral suspensions of penicillin V,acid produced ef icntly higher, blood curicenUatiou than compar petikilhln C preparations (214). In the same study, average serum levels produced by the benzathine s& pemicilhin V were significantly higher than cQnpr; do es of penicillin 

(3 benzathine for the fIrst 4 hr but it thØrŁafter, again illustrating the value of using an insob eat to prolong blood levels of an so unstable viiupot another study (215)

 penicillin V acid was ahow prpduoe higher end more prolonged plasma concentrat thn either penicillin C potassium or ammonium, wl prbperties were comparable, lasna levels were correlated with dissolution rate various; forms of pen ieill6 V (99).As solid dosage for thereadily soluble potassium and calcium salts produ ealiar and higher blood levels in fasting subjects that. thr the free acid or its benzathimme salt On the other ha the potassium and benathimme salts were admil, t.$ed orally as solutions, absorption was the same, impi that the poor solubility of the bcnsethire salt was ronsfbJe for the inferior blood levels obtained from c!lid dosage farms. Other st6dles found that, whi,le potassium valt is 40% better absorbed than the free a fasting subjects, both forms produce therapeutic led, vlmen adthlnietered with food (218). Experiments with fistulated dogs indicated that pe iilIn V is absorbed primarily from The stomach. The4 j,! is not surprising that the potassium galt should 0 gher blood levels on oral administration since It is iost soluble salt in gastric pH (216). In accordance w ,.his observation, it was also reported that the bensath k exhibited higher serum levels.in patients with gem hIorhydria (pernmicioua anemia) than in patients rmsl

 gastric function (219). Differences in geet nptying time may also epIain this result, Several studies compxed the absorption of tetrecyci 4rd its salts (103, 221, 222). For example, serum cone’ 4’tioxms in dogs and hunLamme showed that a phospin prnplex salt of tetracycline was absorbed more rapidly a ave higher blood levels during the first &4 hr then .txacycUne hydrochloride (221), The total amount of bsorbed was-about twice as great with the former cc Another study (222) suggested that tetracyclin&h oduced higher blood levels than tetracycline bid loride. However, a subsequent invesfigation (L rowed that, in the absence ofadjuvents ox fillers, tat. dine hydrochloride and tetracycline base were absorL iusliy well. Results obtained In this sme. study inf cat at tetracycline bydrothloride encapsulated with cit id produced higher serum concentrations than tetrt ne hydrochloride mixed with hexametaphosphate or t osphate complex salt of tatracyciin. In a study comparing urinary excretion rates and in vi. 3501Uti0n, the absorption of tetrcccine and tatreolcli enolsulfonaphths.Iainete was rate limited by their d lution rates, whereas tetracycline�hydrochloride,  a rption was rate limited by the absorption proceasits’. --------------------------------------------



Several liLydn ealtg ws tud?d for their m-
paystive a.rafl bllhy (224). In partkuIa, the blood levels 
obtthedtb t relatively e1atvely wteriroIubIe hexdecy1� 

te snit ’are conip.red to those of the bydr6c.h1ords 
o]1ow1ng oral dministrition, Higher md extended whole 

blood and ear ro =11centTAtiOns were obtained in 
and dogi witb tile hezedecylsulfamate, However 

subcutaneous) J3teTed llrcoiycin did not produce 
Significantly lifarexlt fractions absorbed, regardless of 

Wcil ealt Æe adinete:ed. It i’s not known whether the 
ter area Ulder the curve with oral administrationof g 

1eozoycin heclecy1sulfaznta i’s due to greater abeorp-
ton from the I tract, dower renal clearance, or greeter 

tarohepetc bhculntlons. 
Salts of stTe,itonycin, neomycin voinydn, and stye p-

totbxycin havebeen formed with: (a) polyacrylic adds; (b) 
sWfonlc or ph*ephorylatad polysacchride and (c) nat-
ural po1ycaxbzyl ocids from a series of polyuronk sub’. 
stances and p ysccbarde derivatives ;ontaining carbozyl 
groups (18). ’The report Indicated that these salts were 
absorbed fro the injection locus Primarily by the lyrph 
system. BIoodlevele from the salts were generally lower 
but were mainined for a. longer time than the equivalent 
a nt f ant bktk alone, and higher concentrations of 

� uTatIO may actually be produced in the 3ymphate 
dr 

The inflen a of salt formnation on the onset and dura 
tion of pharni coloicaJ activity also was illustrated with 
toThutaide a d several of its ra1ta (iQl), Following oral 

1nistretfo, the d5un ealt produced a rapid decrease 
n blood ugarlevel followed by a rapid recovery. By con-
tract, the free cid of tolbutarnide caused a slow and pro-
longed dxop ü blood auger  level, a preferred effect since 
the chance of poglyceznic shock would be lessened This 
finding also i1listrat.es the often overriding influence of the 
actual disease tatp on the choice of drug form.. 

Additional $ferences on the irnplicatkne of salt for-
Motion on ahsrption are listed in Table VW. 

Phmac$inetis�:Because of the various new 
properties thai are. ualy inpoed on a compound by salt 
foraton, th pharrnscoknetjcs of the drug necesse.rily 
change as a fucticn of these properties, 

For exampli, a ph xnacokinetic evaluation comparing 
rnpciflin dutr and potassium with arnpiciilln trthy. 

was per.rmad after oral administration to beagle 
8). Tla. abaorptkn rate constants of the odiuni 

kn ciuth salts, which were a xflsr, proved enifi 
5l Y gte*tex than the rate constant of mpidllin truly-

Irate, reaultin In earlier, higher peek concentrations with 
we to three tie’higher aeruu concentrations during the 
st hr. Yet, u d-1fT6Tence6 between the fraction absorbed 
O’ tbF thee OrOdUCtS were not statistically signmcant, 
Pparentiy, 4hoigh dacolution of the ampiciflin truly-
rate was the rate-limiting step in its absom-pticrn, the. 
verJ1 extentf hioa’e$lability remained unaffcteL 
An interastig study of the bLliary excretion of eryth-
’Ydn base and erythromycin eetolata was reported 

244). The bfly excretion oterythxomydn base was high, 
’bile that of .erythromycin  estolate was much lower; 
refr+jj secretion of erythromycn in the bile could 

baIly aecc,i,tt for the lower serum levels exhibited by 
le base, qowver the proportion of the ingested dose 
Creted in th bile was small, and the total amounts in-

Table VIII�$dditioxal References on oar Jebilit 
and Ab rptlfrn Alteration 

. �a
Reference 

--

Blood levels pr duced by 4rsa theophy,e-contEhilg 22 
e1ite 

oral ebaorpSon 1t! 226 
Et�L of Coed c absorplOcia Of a Dew form of 227 

Effect of te an oil all the boption of t cyciire froi 186 
the tat atoaØ 

Blood levels foIIwfe oral dministreton ofthfIgrsnt 225 
PrEWAVOMpf vobic$n 

Abertfon of cpancic avi and its sodium salt 229 
Oral abtorption[otaeccbarital (q bsbtone) and sa 230. 

Abaorptio rataofbarbitthtes in biisane 21 
Morpns ad stropi ucate 232 
Excrition 01be Wdum sata in utha i,flan 23 

YOurtsers . . 

is(iso ’toeiwn) EsIts: ubeulcela Pol)n,ethyneectmty
 

24 

Flonad intiteh’a aetin of a re-ocd noseaphie 235 

Pharmaoekgy fauIfapyriine arid suifathiezcle 
Rc’ehiauon 

236 
237 ame eoncnttationa of propcxyp1ene of pM",utlizin arid prircal nponant ansJyais of 

variarnre teeiique eut&er the 
Atd a ne’’ trys di1 drag S228 
P)ckxhn eth uf.ta P1asas 1e’eI and 

phrolint1 after rai athul armthu t hus 
259 

I  al absor,uou of ptlldxi and Qthar aldcx!as 240 
Blood paaa It’els End e leat!on of salts of � 241 

pUdri t2-PAM in humans after utni 

4 QT abeot ion of a quaternary 242 
b 

vIved were ot auffidient t scount entirely for the dif-
ferences in $z’m consntrations attained Undoubtedly, 
the protein Iinding 

s?rprfon
udies of Wiegand and Chun (210) 

(discussed 4dar Ab  Alteration) more satisfac-
torily explaii the dffre.nce in serum concentrations, 

Often, ssi formatiŁn can be used to modify drug ab-
sorption and, ’dose toJrance favorably. Por eemp)e, arni-
noeaikylk aid exhibta a short half-life and, therefore, 
requires larg and trequwt doses which may cause gastric 
irritation, Coneeuently, different chemical formS such as 
sialts have ben prepated (119, 24.-247) to reduce the in-
cidence of gastric iritation, increase absorption, and 
Prolong bloo levels, 

Aminosali ylie add is an interesting example In other 
ways; eonsid rabla ednfusion about this drug exists be. 
cause many all to reognia its nonlinear pharmnacokl-
netics. Sever 1 definitive studies were reported regarding 
the sbsorpti n of the Ocid and its sodium, potassium, and 
calcium selt. from so utkn, suspension and tablet for 
inulations (45, 24 ). Comparison of the relative 
bicavlsbijites of am nosalicylic ad suspended in water 
and Its salts io]ved In water showed that, while differ-
ences in rate f absorption were found to 6xist, absorption, 
of both the dd and Iftssalts wee essentially complete. 
Absorption a the free acid fran, tablets reached only 77% 
of the dose, w iareas tht of the tablted salts was rapid and 
complete, . S 

egardles of forn)ation, the area under the plasma - 

cancentretio time vuxia of wimetabolized drug from free 
acid edminis ration ns less than that for the salts. This 

. 

result was a tributedj c concentration-dependent me-
tabolism dur ng absoption: when the rate of absorption 
is high, the netaboh! procesece become auttu’aed and 
more u metao1lzed d’ug remains in the blood; conversely,’ 
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Me I MdtiotaI Rerertnees on BioavaflabMty avid 

Topic 

hmcaoü o to  (phosphotoyh) after 28 
wenoU njnhtrikt!OD 1,0 humaJM 

Of p ph min after OYS1 249 
adrdiristration t.o hZMAM 

’?CompiLmtive etWies on dinylbution.excretion, and 250 
bo1irn o hydrix’ze and its Cmethiodd! 

III lets 
Phalmnokinetics of p ttyeE, pernin 251 

sodium, and diclexaci15n $oihun following 
injection 

Physiological 6I.RptsitioD of fenopmfft in hzi*n 252 
phoTmitcokinetic compathscb or tekunand sodim 

administered arAlly 

when the absorption rate le low, as for the free acid, it 

higher percentage of drug is metabolized, 
Additional references regarding boavaflability and 

pharnaoknet1s aye pesentcd in Table IX. 

GN1AX PUA1LWY 

Phgn]okai ffeet-Chlorpromazine hydro-
chloride axid quaternary chlorprorri&th, chloride were 
investigated with respect to their ffects on the cetrsi 
nervous system (CNS) (25). The qnatemled eompoind 
was less potent and more toxic in rodents than the parcht 
tertiary compound, 

an effective opiate antag Sst Is genersli 
used as the hydrochloride salt; however, the d’.ig has a v 
short duretlon of action. The xnucnte salt was prepared 
extend its duration of action, since mudc acid Is on) 
slightly soluble in wter, (254), in a test on the blocking o 
morphine activity in mice, however, the mutate salt dl 
not differ in duration Prom the hydrocWoride These I - 

vestigtors assumed the same receptor site for nakzri 
as for morphine and, sinceHeron’s 22) work aiggeste 
that the receptor had s greater affinity for morphine m - 

cote than for the free base, it also should have a great 
afibtity for naloxone rucete. The results disproved th a 
hypotheals ’urthermore, this theory implies that inta t 
salt reaches the receptor, which is highly unlikely, r 

f w1-ether the drug is administered as as iAi  z 
or as a suspension. 

A series of ealte of-nocridine and its derivativ a 
was preprd and screened for ant fungal and antibacter 
activity (25-27). By using ia]ts bf fatty acids, the an 
fungal action was found tparaflel the length of the oarbpn 
chain of theanlon, with Maximal activity occurring wth 
acridine caproste, undacylate, and undecylenate (whre 
indecylanlc acid also exhibits some mt inaic ant4z al 
activity) (255) This result appears reasonable, bees  
these salts would be more lipid eohble and could Ve z-
pected to pass through the call wall of the infecting r-
ganism more readily, probably as en ion-pair, 

The efficacy of bases or salts as topical anesthetics for 
relieving cutaneous itch, buining, and pain In unbr4en 
skin has also been examined (2) In these experhneits 
itching and pricking were induced by an iatthg ur-
rent of low amperage and voltage eppliód  to the sliin ot by 
expoeure of the aldn to UV light, lyttareatingly, squuua 
solutions of salts of the local neathetica did not a]le$ste 
itching or burning in any of the subjects, although ttu-

rated 

solutions of their bases in a miture of water, O96 

14 I*Foun,a( o(PricISe’ue 

Table -Addhionil References or General Pluu’,cy 
And rol1aiEffet 

Topic 

thn of bromide exd chlovide ions and its 
retention 

study of cJcruu iionabi, 2O 
vitro fungissanc evaldfition of some N 267 
ides and enine salts of sobk acid 

on yuin [-or*-71( 292 

vaIuof oralpzophylE5a with the ozis 263 
Me (2PAM) actats and pJMAu 
iifonate to tbe puti niriitraton u 
n dogs poisoped by nba1sd sarii aer 
(2vdroxyrninorneth3rl-N 

Th51hC5V1fon5ts

 

and strapiris Lu 
perst pfmvgre prMophozpbate pciaonhg 

tsijons of Oxime-etropine trOatuthtof 266 
ophoms teholiisterase poiaonhig 
acdyity of enox0lone (glycYTYWHO acid) and 266 

of deststeoznsrie 26$ 

A naw potont no aiyoic 4MVtaWvv, 1.WbL30- 269 

alcohol, and 109c glycerol were claimed to be effective, Sticb 
transport phenomena across the stratum comneun  are 
often dependent on the polarity of the drug and vehicle 
and n the binding of the drug to keratin. 

Atlonal refarencs on pharn*cological effects can he 
food in Table X, 

talyds�’Dialysis through a cellophane membrane of 
the hyaroclaloride or sodium s-Alts has 1,ean studied with 
severs] drugs (270). In many cases, it appeared that the 
ionic form of the drug was bound to the membrane wberaac 
the nonionied form was not. Ephtdrine hydrochloride 
preiented an Interesting esxnple, however, since it di-
aiy*ed cons stably faster than its corresponding been. It 
wà  theorized that the chloride ion dialyzed rapidly, em 
ha4cing the rate of dialysis of the ephedrine ion. Accord-
ingly, when chloride ion was present on both sider, of the 
naPibrsne, the observed rate of dialysis for the ephedrine 

ion was comparable to the aphedrIna base. 
he diffusion of sodium chloride through a lipoprotein 

interface was very alciw, especially if calcium chloride wee 
on both sides of the interface (271). In the presence 

of illow concentrations of choline chloride or catbamyl-
ckine chloride, the diffusion of sodium chloride Is 
ra>Id. Apparently, choline salts are able to increase the 
prmeability of the lipoprotein to se3te which may relate 
to the physiological action of choline salts, 
:Ml50e05 rates were determined for 

aainopbyIline, epbdrine alkaloid, and ephedrine hy 
doch1otide from theobrorns oil suppositories contenlng 
rinionic aurfactpt (133). While surfactants with by-
drophili-lipophilic balance (Mn) values less than 110* 
alnimal]y affected release rate, rates increased with sitr-

of HLB values greater than U. Under opthe’el 
conditions, arninophyJllne was faster than ephedrine by-
rochloride which, in turn, was superior to the epbedrie 

Willis and Banker (272) reported on the formation of 
omer-drug salts as an approach to the pbysicocheml 

assign of dosage forms. Poly(methyl vinyl ether/melsie 



of rnethapyrfiØne were prepared and 
e b&for in vit?o dissolution and dIs1 
tion And dialysis Tates were ot OppTe. 
rn the free thLlg or itz hydroth1orde salt 
yi vthyl etherfrnakk anhydride) hsm 
apiss exhibited substantially  slower 
oiyer ether salts, hydrochloride salt. 
Po1yn.drwg salts thus sppear to have 

taBJ ealts of edstk (ethy)arne-
were tested En u(tro to determine their 

4I coa lation (273). The rest showed that 
and dioduzx2 salts had any effect on 

ized that the lack onticoaiilant 
ed horn an almost complete suppression of 

heavy netai salts. 
search resgading the angina-prevetha 

c 2-crboylate salts showed a di-
n between biological activity and pla of the 
xnines (274)+ 

(112) investigated the relistionthip between 
biological activity of a given antthyperten 
e intriisfc dissolution rates of the dthydro’ 
disulfate salts were many fold greater than 
rochkride, the hypotensive potencies of the 
differ significantly Frorn one another in a 
dog study. Yet, when administered to renal 
does, the dibydrothlore and disulfate salts 
ater hypotensive effects than did the wono.

CONSXDERAT)ONS 

Toxict! of Salt Iwi�Any discussion regarding the 
toxicity o/Alalta of a drug must tonicler the pruaoo-
logkal properties of the cation or anion used to form the 
salt aweflIe those of the free drug, since any of these =7 
Produce tic effects, The toxicology of several ions that 
are comm y used to form salts wid that are relevant to 
tb)*x revk were diecuessi3 in depth (21). 

Tozjdt from Ingestion of &ctho salts of drugs is rare. 
lfh)rcf9 occurs, however, calcium deposits in the 
kidney can bring on It reduction of renal function. The 
Principe] exit effects of Sitbiun  also involve the kidneys. 

sth*lI amounts of lithium are taken no apparent 
ocurs yet large exnouuts of the neta1 can lesd to 

rs Z ibAe damage. An apparent correlation as observed 
tween lithium dosage and sodiumint3 (276). When 

osage was low or sodium intake was high, rats 
Were ab1 to excrete all lithium given and sustained a 
versible olyuria, Conversely, if large amounts oflithiu 

’ere admustered to the rate or if Their odi’.un intake was 
IcWBred4they incurred irreversible kidney dazuaga. Am-

OThij n, although it serves a major role’ n maintenance 
of the ecd.-base balance f the body, can be toxic in high 

and initiate CNS degemente. 
$n1fate ions given orally tend to be nænlmeily absorbed 

l’: act as a laxative. The nitrate ion Is irritating to 
theGI itacts causing nausea and gittric distress. Also, in-
t55tlnal bacteria may convert the nitrate ion to nitrite 

Thb oJdizes hemoglobin to raethewoglobin. The citrate 
tennediary in carbohydrate metabolism, can form 

"60lubl,Ocomplex with calcium with Is poorly diesocisbie 

and rarely e 
are usually i 

concsnttatk 
damage. 

Acetate si 
appear to b 
lodie and b 
lodism and 1 
occurs quite 
gredients in 
Bromide is 
12 clays) an 
longed pen 
renal functi 

Toxicity 
agents are 
of a 
absorption fri 
dichioride, d 
pyrainine3 a 
The sanirgl 

dirnethy 
upon int. 
idtle8 Q 
inethylst 
soluble h 
explain I 
chloride 11 
otthens 

Severs 
prepared 
The wat4 
and 7.2, 
mined ft 
on on],’ a 
at p13 7.4 
Sated to 
7.2. 

� 
S 23 

es any tolle reactions. While tartrate !on 
orbedJnims1ly fom the GI tract, high 
reechig the circulation can cause renal 

1 lactate ions are normal metabolites and 
well tolerated in relatively large amounts. 
rnide;ohs can produce conditions know] a 
om!disri, respectively. Bromide intoxication 
frequently, since bromides erg used as in-
=e noprsscript.icn preparations (277-280). 
wly ezreted by the kidney (its half-life is 
tends to accu iniate when taken for pro-
m or w1en used by patients with decreased 

of Sa 

ad are 
tes. l 
iiodi 
tryp 

sly or 
atc, y 
Wous 
Usly 
e con 

le acute 
rodenti 

sySate s 
saltsof 
s potent 

r ohibil 
Lndthe 
each aa 

raw salts) 

well wit 

LIt Torm-.-Provided the salt-forming 
; tie relative toxicitie of a series of salts 
often observed to reflect directly their 

’o example, the tozicities of dibromide, 
le and direthylsulfate salts of cuiue 
ar$ocidtl drug, were determined (2), 

le halogen sadu were much less toxic 
itrarnuecularIy than the freely soluble 
e all salts showed about equal toxicity 
administration. The difference in tox-
àulted from rapid absorption. of the 
pared to the slowly absorbed, poorly 
ts. Similar reasoning has been used to 
pta! toxicity of propoxyphane hydro 
which is twice that of equbnolar doess 

L(281). 
zphetamine and etryptamine ware 

isl sustained-release formations (114), - 

in vitro dissolution iates at pH 1.0 
adian lethal times (L.T50) were deter. 

L Both the LT and LD (determined 
increased as the in vino dissolution rate 
cL While dissolution at pH 1,0 did not 
toxicity, the LT0’s were inversely ra-

�e root of the dissolution rates at pW 

Toxicity studia àompering  iopanoic acid, a choleey-
tograph ccontrst "medium, with its sodium salt (115) 
showed  at the a]t form has 10-fold greater toxicity, The 
LD’a the 

IT,,,
re acid and the salt were 22 and 2.32 g/kg, 

respec ’vly. It as postulated that the free acid precipi-

tated1,ough

 

in the sodium salt upon it restIon with gastric 
hydone aci. ’Dhs fine, amorphous particles of pta-
dpit  acid hd greatly increased surface area anti, 
ther, dissolved more rapidly than even line orystak 
of the aciL Thefaster and more complete drug ab 
sorpthen resulted in increased toxicity. 

Saexhibiting greater water sohibility than their 
parempourds or less soluble salts are not alwaysmote 
toxic  example, various rgenlc and organic ions were 
usedrepar salts of methyl pyridmnimng.aldoxime 
thatld hav grester water solubility and would aiim-
meteelral)e side effects due to the iodide ion 
Even  the aqueous aolubWty of the majority of these 
saltses many times greater than the Iodide, their toxicity 
on a olar basis was not significantly different, with the 
excaplon of tbo dThydrogen phosphate salt which was 15% 
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Table �A ioxni e xIcaa on Too1ogic.) 
considerations

Topic Reference 

Toxicity and absQrption of 2-sulfaniNmidopyridineand 288 
1u1a 110divin gait 

Srbk el 
as 

it ftttfr esent for foda hm1casnes 28, 
tfs,orbie acid as a dietary component 

Toxicity and distribuzion htomn 287 
Tithe toxicological aWciea with arlibromyom 288 
Pharmacolopr and cozkogy of n.in eatoLate 289 

ythrotn’c!n propiomte tprp uhrone 
review of 20,625 out for E a4ffEt data 

29 
poia 

New clam of antibiotic aslV, of reduced tzkitr 22 
GI in tolerance to e’a1 fran propslations 291 
Copantve to kology ofrł’  06vipounda 292 
fence of the dko1otioi rate of 1isbhrn ublets on sido in 
affeat 

Toxicity and tiaut distribtitiori atuthes un the 293 
hdroc,.ide, bismuth Iodide omple and a resinate 
of etne 

Beritzacinaine in phernautk& preparatna 348 
New approach to qoetn&ry sinnietamir compotinds 153. 
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