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Polymeric Drugs-Pharmacologically Active Polymers
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S vERd Zol A, ARlAE oS FEE
A @HFE old AW EH: (biological
activity) & Bol& BHE T st 7EdtaA
goh, ZElv EEEH: &5 Tl el B B
5 23 e FHEOIA AN FEB M
Srol m2 ole] A4 AiESel ddted %nH
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g T8k vhol
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B et o8 £EA A4S A 2
o}, b EEGEE yoly] 93l = MK
of ojwl sk#eo 2 ko] FrIt A=, HAHF
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Figure 1. A schematic representation of the
dose-efficacy relationship for a drug.
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o B%sol MRV} 3] Fobx vhoFd HEHE
AL sAE Jdee BRGRES ¢4 &
Bt o2 HEEMC] dold & sleh, oldl 9
oko] fragal R HRE =8 Figure
13} 7o,

s 5 st MWRE BikE BEHEAE
o A¥HAAY =¥ f3E Adz 484 =
= $es o FEAE gy MRS 37
b kAl SA" g, Ao ookl (FH
Whrol Edle] BE-FAEAL(drug-recepter
site) o] MHE(EH R A:4EY fEATC] YolvhAl
ok, L RA A B SEfTHKE Fig-

ure 29| EA]3F

Biotransformation
I 71
Application i T ;. Site of Action
'—Q—"‘“\'f Blood /Free Drug | ———
i Plasma&, i—=Drug-Receptor
Excretion*” | Bound Drug: 1nteraction

i

Tissue Depots
(free or bound)

Figure 2. Drug pathways in bioclogical systems.
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3) Bl ARES T3] Ao WA 2B
o] AAJNE Bk &3 =ojof gt

4) o]t =A 9 WO Jul 7t WHILBE
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Ringsdorf® &= 2 F-A7} $EBY) [EMS 223
2R FHo] Aol x AR HHE FHikel 3
ook gt FAE s, AT nEAY =Y
< Figure 33} o] =4 3gr)

AR YL AA| zEATL FEH oz £9)
A 3= WARH (solubilizer)o] 2, &4 HY-&
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% Fo8 AES Ferh oy A 49
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Figure 3. A schematic representation of model for pharmacologically active polymers.
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9] Apgel =2 EEERC] 3EFE) /2 (pharmaco-
dynamic)ol W3}e] 7Hedo] Avke Aol &
BAAAS] gt waast oo g #Hiko
FARE st olo tiste] A & Az
FBRA# dold &+ ek o= AF A5l
Jo¥ wE BE oA T AA FA 3
A =& FiRel et = 8 Fo¥ AdE
BT BREL 24 APl B TEY BE
o ®lste] B8R Eiare]l 2ehd sbeAel Ut

& A BEs A Abo]o] Ade] @A
A zEAl 9 ¢ke] dlxAle]E 4% (endocytotic
rate) 7} Z7F H A Bl A =Abe]
E &4 (endocytotic uptake) 7} FobA A HipE:
Bt HFE7T 249 T A =% AR
Bagol A molA ¥vl FEE(EHO BrT HE
A A" sFeAe] Bk o d&A poly
(vinylpyridine)-N-oxide & silicosis 28]
o] EHE HolAwt o9} AN AEA
isopropylpyridine-N-oxide & jE#ko] flct. Ag
7} #§%Eo] 9§ pyridine-N-oxide & |3 &
ST HREHRE oluvlE niEAsL AshdA
£ 33l o] Aol FolaFES AE3}

A& FAAIN € bA 2 Agel 753t
3.1. AN (solubilizer)
AEHES] Z29E e AH8d 2ExR Y
d = EEHEol 2 BB o ok ¥}, Mk

olz AWt dHE Zv EMd KT
vinylpyridine ©]1} S-hydroxyethylacrylate, acr-

ylamide, sulfoxide & X %3} acrylate 235
HEE, BB B2TE e 7 94 A
L e ZxvE ALEete] JRIES Al
of g BES S AAHF &}, BWH 3
ol 3t =YL& Figure 40 B3t

y
N
Solubilizerl
Statistic and block—copolymerization with
nontoxic monomers to effect solubility in
water or lipids
long chain
alkyl systems

e. g pyrrolidones
pyridin-N-oxiecs-
SO-derivatives
B-hydroxyesters

Figure 4. Solubility system for pharmacologically
active polymers (see model in Fig. 3).

REA A Eolqt 9o Mttt FHURE
Qo T2 AL AL z¥AY SFES B
el Ao SEMEMCl o}, FEoME S5 TE
g AHolA 29 FTFES bkt HA=
o Azslet, 2Ev weAl A7 A4E @
A s A,

3.2. %E ¥ (pharmacon)

FgEFF F-34d 2EA Abee 99 AUt
A HANA dFE: 1) AEHE G g
o] v A &g 231 2AqA nEAAE

®

Fixation of the cirug under mild
and selective conditions
: e.g via
unsaturated, reactive esters

)1( —l Pharmacon

permanent spacer,
distance holder

i I}
attached via directly attached

temporary spacer

Figure 5. Area of drug fixation and drug release (see model in Figure 3).
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of ERFE FAAI = 4, ) ZEA AE
of ¥FA7] vl A3 fERKS A, ©) &
B3R AA S Atk Figure 5o #EHS ¥
# 29 fEAE A 345

2] g mEAR Abgo] -3 A7]7] $3kd
o g} 7kA1 9] 384 A EH (coupling) ¥ & o]
Solx glvh FEERY FaA A ERAA
B MM (release)ol] #& FAE= HA ¢
Z ottt ¥R AL Rad dElaE T
B BBRGELEAA A st oFst = kst

BEEERY o8 A e wasolok o}t
t ZEHe] Atk old FHoz Bol mEA

o ¥laf AR FT kAN =T —FHY
ZZ[IF (spacer or leash)7} d g3le}, o] =T
o] M A ook EfEHolg HelA
Hol A FL3tr,
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9 F4v 2z FE BAY gFE E3d
SEA AAgo] = gEmFRY AW Sk
o ZHsE AS A, o™ AdE =
A FFkd] 2¥E EELREY FHAA=
#*2= & dAe)c}, 3 2o Kaplan, Venter 30

OH
0y o

—NH«-—CH-—-%k - -NH—(IDH— (ll, -

('CHz) 2

C=0

NH

(ICHz) 3

AT

-& 7}d] &-o}al $ (isoproterenol #} epinephrine) &
2, Eeagd, &34 zZENE s Sl

FTEAAZA FHAI 2 ALAZF] sHE
obRlMish 2 BEEME WA Z&FF

s AAurE A3 B EE 2o A e 3k
BREGE ool EE FETH Fikol A
2o 245 5ATE nudns, 2w
259 d7AS #EEF= 5T HHEEAA
e EA Sn AAA 0w Al A fFAHTH
z BEXAYE, 2E°] 43 I-isoproterenol ©)
329 394 2¥e e =9 59725 Figure
6]

— Wz ] F (temporary spacer group) £ ZEF
E 2 EAFH FHA7H FYA e FHol 4
| 2E5A2EE WEE 5 Atk sz of
AP oz YAE amid 9} N-u]ds| &2l &
HELHY ERHRE AN old YAFTZ
A9 FEg Bzd =Fo] Aok HlazEe]
4 s Fa6 QA=el o, drhte
Wl Ad 9z, glycylleucine thol=
gz 2t steEA ofulzr|z2A s
glod diaZElel K] 174 AxSt H

h

“\CH—CH,—NH—CH (CH,);

0 ] 0
-NH—CH— é'; | NE—cH—C—
(lCHz)z CIHz
¢=o0 |
1 Q
(cH OH(NHy)
(I)H 'y

Figure 6. Proposed structure of polymeric azo-isoproterenol derivatives. The polymer is
a random copolymer of hydroxylpropylglutamine and p-aminophenylalanine.
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+eressCHy—CH—CHz—CH—CHy—CHovoere /OCHs

/111 N CIIO (%0 mes = HN—CH;—CH,—(/ \)—OCH,
Hzlc (‘30 OH }]{ X = spacer group \OCH3
H2C—CH, mes
X=— : no excretion

X=-gly-leu- : continuous excretion for 17 days
free mescaline : excretion for 20 hours

Figure 7. Influence of a temporary spacer group on the release of polymer-bound mescaline.

CHy, CO—CH;
CHy= & —00-- 0—CHy—CHy—NH—C0- 0~
: : CO—CH,
CHy 3 CO—CH,
CHy= & —C0- 0—CH,~CH;—0—S$03~ 0 "
CO—CH,
CHy CH, CO—CH,
CHy= & —co% 0 —crrlz—c;(-:llze—"’Illx—cm—coiE 0—N
: CH; ; CO—CH,

Figure 8. Polymerizable reactive esters bearing temporary spacer- groups.

CiHa C|H3 CH; . CH;
“'CHZ"‘([: -—...[—CHz——(I: —]—.'0" ---CHZ_(I: —"‘[—CHz— C _]Z.s.
C‘O C|O C|O C|O
g g
[/\~/ \[ CIHz CIH2 clH2
O/\/\/ S]0 Cle CH3—@1}I——CH3 s'o
CH3 CHZ CH3
1
@ c:
0
| @)
(Y
‘/\’/ \‘/ -
AN\
polymer levator ani prostate ‘ s;l)erm
muscle gland bladder

74%

@ without spacer — _
(2) | with spacer 113% 91%

Figure 9. Androgenic effects of testosterone-containing polymers on castrated rats: S.C.-application; equimolar
doses of polymer-fixed testosterone and free testosterone in control experiments (Effect of free testosterone=1009%).
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Aok, dlagdEate] Foml A $olE 9A 204
7t Axel ZF EEHAG, old AxE A
kel =43P Figure 7 3 7o},

FH5E B4 d2E2E 2w e —F
=TS BIE Figure 8ol Brh, A HEo]
GAFHAE 3A 8}

Testosterone & X331 32312 androgenic
effect & ¥MobA T 4 F& zAE B3rt
91t} (Figure 9 ). Testosterone ©] &=} A&l
AR A Qlew (1) ol5d axt: FiH
A 8%, —EMT SJae 242 4 4o
= (2) {E%%Eﬁ«] testosterone 3} —# == F 7
7t vrebh,

3.3. #¥Eh{eBAE (transport systems)

AE D BENERRA oot HRT BRIE7T
=3 4 Az, BREiel ma TR 2%
ol HAS EEEHS & 4 A}, olwe= B
FERES A BT EHt dzgz
BBCE Bzt A 2ot HREREY o)
=T Aol =dHES} fERSHA =l BENE
A% %E1<S Figure 100 =438} o},

®
I

Transport System

i nonspecific resorption

homing device;
- i enhancer;

specific resorption at the :

biological target iM and structure dependa-

nt; e. g. polycations,

T: . .
by receptor interaction : : sulfoxide-, formamide-

(e g. hormones) Erlerivatives
by pH-dependence (e. :

g. sulfanilamides)

v
fixation via reactive esters

d
local injection into spe-  fixation to the intestinal
cific areas, e.g. tumor  wall

tissue

Figure 10. Transport system for pharmacologically
active polymers (see model in Fig. 3).
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EHY) EEE 2 BT asTEY @
Holeh feth ol oh & EREe F4slA M
fRRE Bt 4old & Aok i |ES
o] ek, ohol @A nEAS} AE
Wiz gFstswl dxAe]E 7 & (endocytotic
route)ol| gk FEE=E o] vk, wheEbA ol 4HEHM
faell Hste] Az Alo]l® 24 (endocytotic activ-
ity)eo] & mEAE Abgshd EEM B
o] 7ssleh 2ol & ol# el &9
{LBE ] Q8= EE dEAes &
Aol & |mHT BES AdsE e A7
ek,

Eiostie] 3t B 8o T ds% 5ol
3 BEIWEAS A8t &9 tivlolx(homing
device) &} At-&-oZ Al slgdich, —FlRA #H
[EEHIQ]  p-phenylenediamine mustard w9} S
7+ polyglutamic acid of 4GRS WS &
o tubelazA AFAF S, olFAY uE
“g] L] 9" (terpolymer) = mustard =9 E =4
2 2y SRS fiBCEHESE) Y BEY
2ok &40] Zioh, olxd FHi=E AL BF Y
o} Aol d BHEGEL QS e F3R

2 EY s Ee] FAAE T Fo A

Begth: C1 7b Zhalg] ofw 34 AF Aol 2
A FA# (Ma=170, 000) of % ¥olx &
€ 72/ 7 Fol Britd 8- 41% (&4 37%, o
H4%)ol E3 st "4*91‘ %;”]i'ﬁ’: A& 72
AZE ol 7M1 £ ¥R FE/F FelA
BEote miEd mEEdel A 2AE Aeoldt, oA
2 ¥4 BE 9 A 3 (transport protein) o}
T g2 A4S & Aol 23 A, s}
of Fd nEAY e AFAHAAL HA
B = BEN REAR 28%d Mt F
3 181%9] Bt 4o ek #BRAAA BmSTF
e oy ot BBIEARY #R#E =
E HERNY HFEc(Figure 10) SolA A
3 ubA g Bk A ESTRIEKS
R Z]ddch, old BRI MlEkE ok
& oA Fol FaEs] ERskilch
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4. Piggyback endocytosis 2}
lysosomotropic agents®:1?

o] &% (lysosome) o] & B4 FHE (IEls, Z
BE, ¥R 5 #it 58 ESTHEE ¥
AAAFE ks #ARER (libonuclease, phosph-
atase, cathepsin)& 2tz Y+ MRS T %
Baolt}. “lysosomotropic”e]@ o1® Ed9 33
F2u FF A7 Fel FR3A FolaFE W
Y2 EENoE BKSv ZE EZE A3
= Aol old 542 B ARy i
ol dv #24& 5A A%, F 2 49
BEY, BLEEN, B =& RIRS %R
ste] WA o] Ak, ZHed Aok o7
Aol v #y Az g

I Mel 2% HaTFHES Rike E
A gol AT & #ok2A, RAKERS 717
RSl = St ARESTFE Qo=

Piggybock

Endocytosis Permeation Endocytosis

* * ®
|

e

*

*
©
N

processing

o

e [

Stabilization or
labilization of
membrane

"Ertralysosomal Intralysosomal
actior actior

Figure 11. Mechanisms of entry and modes of action
of lysosomotropic agents.
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ERES Wy K 2 8, = REE
E’H (membrane protein)-& I HHEREE
S E fiRRE Rik 2 F vk debA o)’
BATHWEY ARES e dEARIEAX
(endocytosis) 2l FAHHQl AAH & F3hoq o F
o] 2t} Figure 110 H7FR BEE FF lys-
osomotropic F4& EA P2 =2 AFA
REE K =t %89 endocytosis =238 2
piggyback endocytosis ©]t},

Eehar} Kol A3 XA MEEZEM (cytoplas-
mic vacuole: phagosome)”} AUz o]l A
endocytosis 7} Qolydtt, zr}Sel] Bl Fof BE
ot 2= ool st Sad F HEiE
& =7t ghEo] Ao}k, endocytosis 7 Folnt
T EAL ofF B2 SFAA HH &5FY A
i 28 n REH T SHEEQA T
utel g o}, & A XAA = sHedtet

2EAY AEA A2 Ml 93 &
FogdE Az oy WEMFHL & KT
7 MRARE Riks = d S F8% d, 4
FEolV BHEY BT 93¢ et 4F
Bo] €45 ARAPIEA2Y S5l avn &
A Utk o714 Bl zlolafed BEEHSZ
% W= o] phagosome & =ik T E EH L lys-
osomotropic o] &tz o}A] EHE T Q).

QEAt] BA 27} Fhed 46 oHE b
T EE HEE BEAA ° E¥Eo] dxAt
EA&E 3o Folaf WEE BAS 2, o]
&F WFelA o] Y 4o AfEL FHE.
W&d £ ¥4 piggyback endocytosis 2} o,
piggyback endocytosis 4] lysosomotropic agent:
9] EEfo) B=2E} dF §9 AEAIEA
& 7 ERiRe) WS AL Haens: UE
w piggyback endocytosis 7} ZH5#| Ak, ol
BgA = A EZHAA  FolaF Fael 23ty
AL a8 AV #8 Hed —REHT
(Figure 5)9| #3212 BHESTE Wi 2
o, 2= iRl EEIEAC sk
t}. Figure 12¢] o]d &4 FEHE A2W BA
BBE ARG

ol 4] #aS HEES MM o] Kt 4
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- drog

¢
(© - mon-dtffusible carrier

cerrier - drug complex

Figure 12. Mechanism of endocytosis and piggyback
endocytosis.

FE ot d & AAE kA gk 5 2
wreba] A ol whebA ol EAbo] BA 20 A
o mE ANAY F25b eohe HREe 3l
omz, YR ERMBT B (ML B
mioz BWIEAE oA T & A0 o
ol A] BE] Hy1L (targeting of drugs)ell
shed Fshlch, kAol %%ﬁf"i 5-2ahw
Azl B A2 ot AZHEE GAste
Eolz £ gloen dEAE %"3 of wet =2
Axzo] e HRT B Ao vA A B
e %o (Figure 10) 223 A=dutet FH
o dEAbolE ArE FE F Yz olEA ]
HokERe) Sold BT B SN mel 73l
Ak, 389 piggyback endocytosis 9] ZhR
2 yolE BrkA AF At Base] 1 K
B sr@Ee Fa dde

5. BEEEO| XERGI yp{L (targeting

Of drugs) 4,6,7,11~14

Gl A E QFIARAT BEM R T
o (ROl et 2 AR FES e E
gpeibe] Rlelok ek 1AW A¥Ee oo
o] 4459 JAAE SR (RS
Sieh. BEEC] WY (FHY) KkE S
Himtho] vhubach

oo MBS wkshe 8 e
Holw FAX el sk 4 AL

Eel A 14 A63 1977 84

W o g HiEme fEHE ¥ 4 ol ks
SFE AlEsHE = A, (é e o7 Hol §E
oz} sggEmle] A3AAE $ulel Hitte TR

gEslo] glo} dskA Ge IJ’FFH0 1 A9
pregkeh, olel whalshe] BEl ikAYe]l obd

A s gietE 2FE oW ikl AolA fF
Ao BEIA A 2 3ol A HHishe] A8
A F F Aok olE el A AEE gl =Abol
2A 29 Zoheh WA FAF Sl

BEHEA-> B EA (the site of application)
9} YERAL (the site of drug action) A}o]ofl 4:
HEY S0 JEE dEATE a4E Ze
ok Fhe}. sfukabul HIZL JEERGILIY A HE
Al A-gatA vk FREMAL = 7] s fol b, EMR
B (carrier) &= ESM, A:4prfRtkel m A e =
719 2okg ook do}, =gt EkiE= &
whrel et = A9 MmpAste oF st HOE
fiol &= A o] Bo| =B Bl Igoltof gk
ok fEHEGL ol Al & SERESEZYE RIS K
Hahe old vzt Fol lojA] zxel A gt
= EH S dhed ok gt

Table 1o &g A7l Aol BEHAY
& & Bgd didtd LRl SEe SRk
2~ Gregoridas'®®] #3S A =z3dlr] vlaich B
wesel WaEe] @45 (association) Ay %ﬁu,
BUKMERSE, KFERES 92 399 A 9
gt

AR RS 3 ]%’r] st & NS ATE
oz “Rik’ste old RE obolof 3}, i
ZA Hipss #4A{bE antitumor BE#E-S- immun-
oglobulin &kl dFsl= PES #= YE
HES #iel o g %mﬂ@%%é‘r_%(cytotoxwlty)ﬂ
wiEs deke 220t glvk AfgfRel  immunol-
ogical determinants 7} #HEA T EA ] A

grx] Bgamo] {Efio] lysosomotropicel &]3¥}e
Azl e 2% AoAcn el Alet |
EHEMA EREE 20+ 7] £Z (liposome)

& JEMEME Mtk pospholipid 72 o] E3}
A g shht ARAle) FLES Jk
il -4‘?5}04 —Eige] S B RIS e
& ol & A°l A EFeIh HE2FL AT )
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Table . Drug Carriers in Biology and Medicine

Carrier Associated drugs
Macromolecules Methorexate, daunomycin, adriamycin, chlorambucil, radioactive iodine,
Immunoglobulins diphtheria toxin, glucose oxidase
Desialylated glycoproteins Lysozyme, albumin
Albumin ‘ - Amanitin, phalloidin, deoxycholic acid
Fibrinogen Dichloroethylphosphoramide
Deoxyribonucleic acid Daunomycin, adriamycin
Dextran Insulin, noradrenaline, amphetamine, novocain, coenzyme Bj,
Cells
Erythrocytes B-glucosidase, S-galactosidase, glucuronidase, asparaginase, glucose oxi-
dase, methotrexate, adriamycin
Leucocytes Corrective enzyme
Hepatocytes Uridine diphosphate glucuronyltransferase

Synthetic systems—non-biodegradable
Nylon semi-permeable microcapsules
Polyacylamide gél
Liquid surfactant membranes,

Glass beads

Synthetic systems—biodegradable
Albumin microsphers
Multiple oil emulsions
Lactic acid polymers

Carbonic anhydrase, uricase, asparaginase, urease, catalase
Asparaginase

Urease

Uricase

6-mercaptopurine, actinomycin D
Naltrexone

Cyclazocine

Ufasomes (unsaturated fatty acid spheres)

‘ Liposomes

Lysozyme, amyloglucosidase, neuraminidase, @-mannosidase, glucocere-
broside: f-glucosidase, hexosaminidase A, asparaginase, peroxides, gluc-
ose oxidase, lectins, immunoglobulins, insulin, diphtheria toxoid, Poly
(D : Poly(C), actinomycin D, 5-fluorouracil, methotrexate, bleomycin,
cytosin arabinoside, 8-azaguanine, mechlorethamine, bichloroethyl nitro-
sourea, coichicine, penicillin G, steroids, cyclic AMI, pepstatin, gluta-
mate, nitroblue tetrazolium, EDTA, DTPA, TcOq

g ol 4std daiANe Anl HES TH
& 2 goh(Table 1), =& WAL L KT
) Bokik HAS LUSE HEMK WES =

BA IR 49 sHesteh

6. WEMEMKE XS T2 WEt R

ATRESE AR MRS

EHAES 2rv ERl, T8, Aend, &
ks &, Btk (tacticity), Ho|f —kE& B
71, polyelectrolyte o] BHME S-S M5 F
PEEES) BiRRtEe] B MBS vIAA "ok
wetA] A 2g- BRG] HEoEA AHE
STE AELH Y6 AHAFE Ao BF
HAEAE RET}, vl w3t 4EEy pH

—ez Bol R T W LWEH
Bk 8 (FRZE, B rBERHd ®
o o] A#A, ol MGt FEHEES o
HR L zEAAE HA A& sHestd. 234
ob B Fol R ol KB HEH Rkt
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Aol A Fefgtot 4p8R MKE#Cl T B
= 53 sl = BEY, = B J% &
e S BEBY AHA Bol BHTFA &Ktk
£ W ARG Aoz A4
okef o]y FiRe] AA oz ehgdieiyd
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BHROFAA £ EE HE & 43
Avk, AF7AA ARE B g #elA @
AT o= EEERME 85T flz Bot &9
Figol HA = k. FHHEMFAY RoyTHE A
ol Al me st ErA g moFe LS
= Figure 133} Zv}5,

e Re—e oMK R
{
I I Y
I
@ S,
R~ Wa e R~~~ Va
) e
VA Z
Mllzw Vb M}FM Vb
Q@ZQ QeZ$

Figure 13. Simple chemical formulations of some

biologically active polymers:

R=repeat units (mers),

MX=repeat unit with hydrolyzable moiety (X) in pol-
ymer backbone,

Y =pendant hydrolyzable moiety,

Z° or Z®=ion associated with polymer backbone or
apendant group (Q).

< EEv  Ef# ks BRG] fie
BaTFE BAST (fi; poly (vinylaleohol),
ethylene-maleic anhydride copolymer, polyacr-
vlates, sulfonamide-formaldehyde copolymer).
1= Fel mkGEEREeG(XE R g/
S5F=2A4 poly(lysine), sulfonamide-dimethyl
urea copolymer, Al -2~ waid ol = f
7} S et WL ko 25 ()
ol o wigy A& HH/TEM = flzA=
polyacylic ester 1} poly(vinyl acetate) F-o] 2l
A FAv g 25 Qe
Ztw Qe B FE vER o (6
A I~V g8 &5
T BT AR EE 2E F vz B
aEeI . =F ol % Fd miEAt R
Ky FERAES fEAS 84 el meEREE
HRE G4 A", &H5Fd 98 HBES
gepk o] FEEY) [EMke] AgA dFE wH=
b A& AR GRAR, FEoTH: B A
g2l A 179 A6z 1977 84

i

ARITHESIA R A2 Bge] @itel olEol #
FstA o] -4d & it

Fog ol AMEN EkE dehle &7
FoAEtke] satel MRSl W FE HFelA
30 A7A AFTE AL wifiEhikel v A
&% B Fel ol BATRI %A 3
o} 4] ZSERAL (receptor site)o] AT AE3=7A)
E=E YA Ml BFEsk] AAHAIL o F
o} Ax Ao FHate] W gelA Aol gt
= Aol o' ALl ol o]z 5EF A
| AF5z w3 A2 P Aq A AAEL
o 224 dnlzA AgEz ok

[e]

=

6.1 % FE

9 RS fete) HTERS HAisk EikES]
FaRAtEe] vimA AAIE Bz slo] Slvh 4,4'-
diaminodipheny! sulfone 3} formaldehyde & 3k
S4MmE Hoderelol, obdlxAl triphosphatase
9] 4, xanthine oxidase 2] Mol EMS B
ol dl, o] FEFAL AMA WFzE 1
Baek Zof A (4700, 7600, 10000) F7HA =
A W A Ee A4S EEES ik
FH 2ol Zelu|Y S EEE GA T

¢

B e

H
ks

AR W A% e B4l AARAL. BE
F wkel @it 3

off gleir e &8 inikE
o A& FHERS 2V ddAE Add &4
o Al o1% TG WA A,

6.2 BEHKE

%l
A gEre wEEES F7) A% teA el &
pREe] #A slohe B3t ol

6.3. ITP8{LERfY AZHE (stereochemical config-
uration)

aEA A Q1A e Feloh AARY
ol 2RES F Adde AL AT F
olAzt, ole] WF AR AT A WE
ok, H—igfes) Zo43 oF =oh MRk
2 H9 EHEZE F7b doE maeA o

4 o &
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A+ wrehel HATY vMLSH e =
A4 G gl BE Sl g T 4 9t

6.4. Polyelectrolyte o] #5974

°]4 interferon inducer 1} heparinoid = pol-
yelectrolyte &) 4 & Z3 glojA o] & Ere)
27], UE, ¥ 5o] 258 EHS F= o
T8 9%% A =,

6.5. FEAMC HRLU 2 =Ho| 4HPy
E

FEGHAAN IR WES Hdko) 44
BH) FEiEEY JFS vt Alde] uwxs
o ot =% 4] Q& a2 E ALLs
o FTHHAE Y Y& ZE 2R
7t ARE G Rns 4% =2 gl

AEoEE 7|2 2xv (sulfanilamide,
sulfapyridine, sulfacetamide, sulfabenzamide) 2
e FFUAE MLl 348 sed 2
E w7} 22k (formaldehyder} dimethylolu-
rea) 3 E3H HYxo) WstE Aok, HEge) A
BE FYA st zAletd B dimethylol-
urea 8] FEFHAE A8 LE YA 2S¢
ezt Aol AUtk =& Hiutelglo
Aol glel A= QA dimethylolurea o] 233
7k o] v A dEgn olzxol 23§
Aol A A4 Eolu) =] Futo] EHES A Lls
G2 £ FE= dh vl 39 z2AdA @/
—& BS BgEste] EHES B3shd, A
A ZEYE S soe) F2FA A 705} t
B 4 AEol =g 23] o Boc}, o
HE Az Hol #EHRES 9l (non-drug)
AREH AR QA wl$ Fg 8}

piperzine 3} %9 o] 4 7] A (glntaric, pime-
lic, azelaic, suberic acids) 0 Z3E g ofn] =
€ Ao AR FEHEY old g2 =
B2xr9 G dete] zAF A Hidule)
of ZAtoll Al azelaic acid 2 ¥H FA4d Lo}
w=e) kel g A vt ojluh B
BrbEst BBk, el RV A5 R 24

A 77 glutaric, pimelic, azelaic acid 2.3
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B & ZEolmlzst &4e) g £ Aem
Bitel, @A Zxes Ao 4L #slets
Wt Fod dF] LS ¢ F gtk

FEAY Bxm & AHgste % =5 35
& a9 E A 540 gl ALFI Y=
Al uk, £HpBgo 2 FiEk 2rrg& o
AZ wEd 4L #A "oz AE AAA
o & Abdol Fxssiet, weba Fgolt 22
e F3td 1) ¢HR ) EiEE A} b
otx, ) ¥4I o] FHike] WA I &
Az, ©) REE Zxvrt GRS 22 F 9
thz ojuld Al zA gg 5 gl

6.6. BRIl ey M 2 E,
Exo) BuEYHR

Figure 13 o] A =3¥-x} 9<ko] e & vl o
A F4H (DY gl 28 Y ()7 ks
EEF Uz VY VY 2EANAE Aen
3} o] mto]l osle] o] o] Hal= o] HiH
g =3 19 dedME gwefn o
A Fol BEHiEHC) L+ KBS % (metabolic fra-
gments)o] W&d < glvk o]y Hgo|y 2&
o] 29 HHiEE =aohd Q@A L Edlo
9 eke] wrEo] rhgdtm e Hig kel s
S BEERRES] YrEA o

= H o} 51l Hkow vlED 2o B
B A¥etd AEA BEEMS A =
W2 olu] g AA gol AgEz U} B
RefE] 2l oke] WwE e B3 ook Hn S
ZEA HE 4ASE #9 AL 5 Aok K
FREFoIV BETHS MEMEH o] mix
AbE Abeloll RIS “RIEAHE ZEAFR
Al Fad Efolth old mEAA AL o]y
ZREETIO] 4F8] AA o] AL I A
o B2 YRt Bastd, whebd dpEsigol
olF ZEAI Fof B gW FAZY o] x7
3 B3FEo] EAsle] gEiERo] X Eo] g
T Atk

6.7. MHFHEE Hi4

FRES T B FEtol B3ld 9% #
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E7E lZetARE dbH ol Assh s 9l
A gt F AF-Ee Revle 540 o=
ZEATE S Sk vk SAul, 4HE
gt PR = G A= WATY o
B OREEN FES  EEstel ol ¥k g Aut
HREl S HH 94 ®HTY WES ERE
9 BkoR oplH e 9 dv AEHA
FAolet FAAA b oF gt

7. BEERO| Us AREHFOWS

ol fLagel vt MEpel dait AR &
|/ A sl AEK BHRST FA=E B
gojtn EHT 5 AAT. GEES TN AT
P29 gF-e Zd g4 o HF AT, HR
2YY 4A A ApBp BEs 2R
FE BEor AMg3te] girh. Donaruma® & 4
HEREY L4787 (biological activity screens)E
A FEHEMC) Qv BET GRESTA o
sle] gobste] uryatgel AAAA Bad B
BERS 2ol: ARBESTE 87 AA4st=
ol Aoz LA,

EEH R M2 GEEST BES SFEd
thest o dAAA ARd BT FHEA
=g},

(1) Polymers with antibacterial and related

properties.

(2) Polymers with antifungal and related

properties.

(3) Polymers with interferon-inducing and

antiviral properties.

(4) Polymers with antiparasitic and related

properties.

(5) A polymeric anthelmintic.

(6) Anti-tuberculosis polymer drugs.

(7) Polymeric anticancer drugs'®.

(8) Polymeric gastrointestinal drugs.

(9) Polymeric dermatological compositions.

{10) Polymeric antiulcer compositions.
(11) Polymers affecting the immune response.

(12) Polymeric anti-inflammatory agents.

(13) Polymers exhibiting narcotic, antitussive,

2 A 14 A6z 1977 8¢

appetite-supressing, hypotensive, antihista-
minic, hypnotic, tranquilizing, analgesic,
muscle relaxing, and antispasmodic proper-
ties.

(14) Polymers with antineoplastic properties.

(15) Polymer having activity related to various

circulatory, cardiac, and blood problems.

(16) Hfth A-¥BEY &

LB AmER e 2 55T dF
Fo| EHHEIL d & BHTFRY = BIT
B HES 50T HE g EBATe
24 HE A B el olgA ARH
BOT BB EHTES B ditd MY
Hyo. 2 #EZHEIL MoRE 2 = Rk, R
B HEE T Zhs Aoz YEgTh

8. Fink EHF BIEY (polymeric
affinity drug)

gtk 2 2colE e, BEEMRE 282 ¥
Sz D3 W 4AH Aoz HAM
MmO TFEIE(PAD) Y HAREAC] HKrs St
B —#k1t Gdentification) ®] =% #rAds thek
S A ALY w2 EES MY B
o EfyEl PAD #itE 7H53A it

Goldberg!” &= @AM a0l 9ot AWER
BRES Ve B 85T RS GEs
o 2 HRE zAetE AFE T Aok BE
S} 7ol A:EMY iEMEO] & EAME ME =R
== MRS SRt miafatel RS
HES JFseA o Mtk PAD 9 (LR
STHEES Figue 14 A3 Q93T F gt

Soluble Polymer

\ ‘ Matrix
Affinity ‘ Bioactive
Binding Function
Ligand

Figure 14. A general scheme of soluble affinity brug.

KA RS T B Hies A
23 mlol et Fohsle e Add e, AEY
S ZE o4 mEERSE =48ty B
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el &2 (A, MMEKE, BERM, RMEL,
BT B SRR SRR 9 4
At

PAD 9] e A48l Bl BASF e
d2o gol #AR}, F 22X vjrgdax
) B¥e AERA 247159 At xS
BEE A, v) ) AFES B
MeAAZ, ©) HFE REQHAE eI~
o A E Ao} niAe] e (s
A WAS oz Fmi, BNk
Az, =) 3 BEHRES] o] RN L oo}
& MiEmAES] glofokalel =i AWYF 4y
BEy BHE Folok @t AAz A4HE B
Bt BOF MEd2z: vad g4 Bk
¥ #454F< polyvinylpyrrolidone, poly (2-hy-
droxyethylmethacrylate), poly (vinylpyridine-N
-oxide)s} o] E9 s¥atd fLEAW, zm
B H2e9, ZAMEE 59 5K A5
A, BAFEY PAD-RE dxAbo|E
Aol ote] oW gEMlel Nl HmE:
< FAH,

Goldberg!” = PAD & o] -3l Biwe] w7k
F TS A2 A BEEe g3t a7t
Z . & LA (cancer chemotherapy)
= OB R (cardiovascular therapy), uroli-
thiasis((RABRE) o PAD-%Y A48 =4
3tz Sloh —fi2A MEBLES 9% PAD
= Figure 159} 22 #tet: M52 284 A
<o HERo 2N s5eA Ao,

Tumor-Specific

Soluble Polymer
Cytotoxic
Function Antibody

Matrix
Figure 15. The concept of cancer chemotherapy based
on polymeric affinity drug

. B =2
o) el N BRI WAL LpBH Ele
RE BT MEtol WS MMa B
oA A% Wehbs AENE s, = dY2x o
TH HRE Q] AHES T dtg Ay
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sioh, BRY B FHBEL ARESFIAA &
T ARE R Aol oM, BES Hikd
U= WATFE SRSt B TRE (tailor-
made) 9] FAjo] gic}, HgEHE BT W= 2
59 BATEEE BRI BEEES 24359
© HiElc &5 F L8459 FYd¥s 92 2
AAo] o] FojAx v}t REMLZ o]d fine
polymer ] BAEQl B-& WHHo) 7= = glt,

BEERS 2t BATIAE 43 S
ZEF 2 RS B3 E B ol g4
71Ed vrehe) AP w Y Al ik
BT WE|A B upgze] & nEA A&
o o2 X9 gk == FEik e 1E
R#EE =95k KX Wbt s, @
M Qe z @R o HEE ERE ¢+
QA "

BT BEAA A A Rl Py A
M= fRRMRALl A 324548 (receptor) S+ R
o] ol@ e g dojutErte Ak F =EA
o <ko] B} HmHT 2t FL3l=s, oF
U L= el EBEY Ronlke] ¥also &
£330t piEE o8 aFbEY E #A44AE
oltt, Kalal 372 m¥Alo] BeHRMTEE =
LFEE AA oo A dFF 9 dH, =
T B TR Bl 28X Argol A Kb
5oy L3t v udlg ek, 2.3y Venter &1
2 mEA 28 she) FoH e B EEke)
A A EA S ojofe] B EA gy 24 BH
F7t Fg3o] FERFMS Bty FEIA
28]z 4% 9 Kropachev!® §A m3A A7}
ko v FL&IE 2HA HEAKRS ¢ %
i

AFEA B FAE 94 B> HHY 94
ol Jx At BEF mEAY Fzbgo] 10,000
Axolm A RikfER] ¥otsstha ¢
3tz AR, o8 #HREE= &Rl Ut &
TR HEo AZ e BAS O BEEHS
37 st e GolA AE G upgRe]l AxA-
O|BEAl A Ffo] 3tE dl, o)Wy EAlgo] F
TE dxAolgAast F fvkn dEs] g
o6, wety SFES AEA)EA 2 HEE
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R mH T TR o B2 BAS
Stz vk, AA 2 2B Dynapol ¢ Weins.
henker'® &2 B4 T RAGMYA Adted 4+
stz gle |, Rk BT aRtaFs B
BWEF Bz mEERg] olam Yo},
A F7hA AL viebzto] EMIEMM: HAT
EREH 9 B2 2 HES stz gA
ot 29} A gAY W #HE 3=
ek, v BhE RS MY sRERtA R
oldl BB MueElo] 9X &2 A IR
oo B Ao TF BESS AMESE Adst
L2tz Pdow JmaoTEEe] AFY HEAR
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