24 BICHWK ®APMALIT 3(75)2013

ISSN 1562-7241

Pexomenoosana 0.¢h.n., npogpecopom O.1. Tuxonosum

UDC 615.454.014.22

PHARMACEUTICAL AND BIOMEDICAL ASPECTS OF SOFT
MEDICINES IN MULTIPLE INJURIES

V.V.Trokhimchuk, V.V.Shmatenko
Ukrainian Military Medical Academy

In the course of the research conducted using sy-
stematic and surveillance, as well as bibliographic
methods of analysis the main trends of modern
development of manufacturing soft medicines for
patients with multiple injuries associated with
creation of new effective combined soft medici-
nes, new combinations of carriers that exhibit a
prolonged multi-purpose effect on the patholo-
gical inflammatory process in multiple injuries
and meet current biomedical requirements have
been identified.

One of the main directions of biopharmaceutics is
the optimal choice of the type and composition of me-
dicinal forms to ensure high safety and therapeutic effi-
cacy. At present soft medicines is one of the most com-
mon dosage forms. They account for about 10% of the
total volume of the finished products. Soft medicines
are used in various fields of medicine for treatment,
diagnosis and prevention of diseases [6, 10]. They are
characterized by a relative simplicity and safety of ap-
plication, efficiency and adaptability [7].

Materials and Methods

To achieve the goal set systematic and surveillance,
as well as bibliographic methods of analysis are used.

Results and Discussion

The search active and auxiliary substances and me-
thods of manufacturing technology based on physiologi-
cal characteristics of the wound surface is the main areas
of development and expansion of the assortment of do-
mestic soft medicines in polytrauma. Regulating phar-
maceutical variable factors the properties of the medi-
cine for local application can be specifically affected,
namely the kinetic properties of active substances can
be changed, their distribution on the surface of the wound
can be facilitated, prolongation of the therapeutic action
can be provided, etc. [13].

The application method of using soft medicines for
treatment of inflammatory processes in polytrauma al-
lows to provide the maximum drug concentration di-
rectly in the site of injury.

This way of introducing soft medicines is consid-
ered to be the safest because most of the dose is on the
surface of the affected area [5, 11].

The pharmacological effect of medicines for treat-
ment of inflammatory processes in multiple trauma sig-
nificantly depends on the nature, characteristics and quan-
titative ratios of the base components. The components
of the base rationally selected can enhance the thera-

peutic activity of the active substance, promote or in-
hibit its release and absorption, strengthen or weaken its
pharmacological effect, influence on the bioavailability,
appearance of various side effects, determine the drug
action (resorptive or surface). The pharmacotherapeutic
effect and pharmacokinetics of the medicine depend on
the base. The base impact on the state, properties and
occurrence of the pathological process of the affected
area, on which a soft medicine is applied. In addition,
the base identifies the consumer characteristics of a soft
medicine [4, 13].

Today in pharmaceutical practice there are about
200 individual and combined gel and ointment bases,
which have various properties and meet one or another
biomedical requirements. There is no ideal base; that is
why several excipients are combined to provide the base
the properties required [4, 5, 7].

As you know, ointments, creams for treatment of in-
flammation, particularly inflammatory processes in poly-
trauma, must possess a simultaneous multi-purpose effect
on the basic etiopathogenetic links of inflammation, have
the necessary osmotic activity, protect against secondary in-
fection. Medical purpose of a medicine determines the use
of appropriate excipients and bases of soft medicines [3].

Polyethylene oxide bases (from the mixture of macro-
gols) have these properties; due to bacteriostatic proper-
ties they are not subjected to microbial contamination.
Besides, they release the medicines completely and pro-
long their effectiveness [2, 3]. The names of polyethy-
lene oxide carriers of soft medicines are different: in the
CIS countries they are macrogol bases; in the USA —
carbowax, in France — scurol, in Germany — postonal,
supofarm. The difference is in the diversity of compounds
in the bases of polyethylene oxides characterized by dif-
ferent values of the molecular weight [9]. The bioavail-
ability of active ingredients does not depend on the
melting temperature of the polyethylene oxide base and
is caused by the dissolution rate of the base and diffu-
sion. From the position of technology the advantage of
polyethylene oxide (PEO) bases is their great viscosity,
which prevents sedimentation of insoluble medicinal
substances [1].

Chemical indifference, thermal stability, the absence of
polymorphous modifications and resistance to changes
in pH determine the suitability of PEO-bases for pro-
duction of medicinal forms for treatment of many in-
flammatory processes in multiple trauma. High affinity
of the base to the biological fluids of the body (inter-
cellular fluid) is able to provide a complete release of
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medicinal substances from a medicine during a certain
period of time [3, 4].

Taken into account the requirements for carriers of
medicines with the wound healing action in multiple trauma
the use of hydrophobic bases is inexpedient because they
minimize the dynamic processes of absorption and, as
a result, there is decrease of penetration and release of
medicinal substances [8].

In the current manufacturing of soft medicines for
treatment of the inflammatory processes in multiple trau-
ma medicines on hydrophilic bases that can be applied
to the wound surface without disturbing perspiration are
preferred. Medicinal substances are easily absorbed from
such bases [7, 8]; this contributes to the presence of hy-
drophilic nonaqueous solvents that affect permeability
of the cell membranes and increase absorbability of the
medicine in the base.

Therefore, when creating medicines for wound heal-
ing in multiple trauma the hydrophilic or combined bases
providing a high effect of medicinal substances release are
optimal. This is due to the fact that in order to achieve
the optimal therapeutic effect in the lesion area it is nec-
essary to mix the base and medicines with the exudate
from damaged tissues [8, 9].

In pharmaceutical practice bases with elastic viscous
plastic medium (emulsions of type I) are used with hyd-
rophilic solvents and Carbopol gels based on hydrophi-
lic surface-active agents (surfactants). The important
feature when creating medicines for wound healing of
multiple trauma is the fact that emulsion bases of type
I (oil / water) have a good contact with the wound sur-
face, possess a cooling effect due to evaporation of the
aqueous phase of the base, and it may provide the anal-
gesic and sedative action to some extent [3, 12].

For production of modern soft medicines the com-
plex multi-use bases with liquid and solid components
with the help of which not only therapeutic efficacy,
but also consumer characteristics are formed. For this
purpose excipients that act as solvents, activators of ab-
sorption, preservatives, emulsifiers, thickeners, antioxi-
dants, etc., are used [3].

Excipients must meet the following requirements:
do not have any type of toxic action, do not reveal the
chemical interaction with medicinal substances and do
not interfere revealing of their biological activity, have
the best technological properties, be chemically indif-
ferent to each other and to the materials used for packing
medicines, their chemical and biological purity should
not be lower than the standards set for medicines.

With various combinations of excipients the strength
and duration of the therapeutic action of soft medicines,
drug bioavailability can be adjusted, their accumulation
in the tissues and the process of elimination can be af-
fected. The main role of excipients is to modify the drug
pharmacokinetics and only then to form medicines [1].

To treat inflammatory processes in multiple trauma
a drug carrier should meet the following biomedical re-
quirements [8]. It should facilitate the release of medici-
nal substances, their penetration into the affected tissues
with creation of therapeutic concentrations there, have

a high osmotic activity and, as a result, the ability to
absorb the tissue exudates for 20-24 hours in the mass
of at least 300-400% without causing the osmotic shock
of healthy tissues, be akin to the affected tissues, wet
them well and promote filling and penetration of sub-
stances as much as possible, have a prolonged effect,
which can reduce the concentration of the active ingre-
dient, have pH close to the wound exudate (pH affects
the rate and completeness of substances release), to be
applied easily because of the presence of a pronounced
inflammation process accompanied by pain and hyper-
emia, do not interact with the drug substances included
and do not interfere their release and revealing of their
pharmacological activity, have chemical stability and
possibility of combination with medicinal substances, do
not cause the irritating and sensitizing effect on the sur-
rounding tissues, have appropriate rheological, structural
and mechanical, physical and chemical properties to
provide the comfort application or introduction, main-
taining stability in their manufacture, storage and use,
to be economically available.

Particular attention while creating medicines for treat-
ment of inflammatory processes in multiple trauma is
given to the choice of combinations of active substances
[8]. Such benefits of these medicines as the ease of use
for a patient (no need to use several medicines at the
same time), economic factors (in most cases the price
of combined medicines are less than the total price for
monomedicines), the possibility of potentiation of the
components’action should be mentioned.

When forming inflammatory processes in multiple
trauma microbial associates as the main etiological fac-
tor of surgical infection have the leading role [12]. The
most extensive tissue lesions with infectious complica-
tions of various severity and nature depending on the
related factors are caused by gram-negative bacteria
and bacteroids.

Therefore, to improve the efficiency of treatment of
inflammatory processes in multiple trauma it is neces-
sary to expand the range of antibiotics, which differ by
the spectrum of their antimicrobial activity [7, 8].

Taking into account the above biomedical require-
ments when developing medicines for treatment of in-
flammatory processes in multiple trauma it is expedient
to introduce antibacterial broad-spectrum antibiotics
into their composition in combination with non-steroi-
dal anti-inflammatory drugs that have the antibacterial,
anti-inflammatory, anti-oedemateous and local anesthetic
action. As you know, the use of active substances-syn-
ergists in one medicine causes the biocoordination ef-
fect, i.e. a small dose of the medicine is better absorbed
by the body and does impact with extension of the phar-
macotherapeutic action [9].

Investigations concerning the effect of medicinal forms
on the therapeutic efficacy of drugs have found that the
optimal activity of medicinal substances is achieved
only when assigning it to the rational forms. Besides, in
this case one can avoid many side effects of medicines
on the body. Therefore, the most important task when
developing and manufacturing medicinal forms is to
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provide optimal conditions for release and subsequent
absorption of the substance.

The release of the active substance from the soft
medicines includes the mechanisms of dissolution, dif-
fusion, absorption, osmosis and filtration. Among the
factors that significantly affect these mechanisms an
important place is occupied by pharmaceutical ones,
namely the nature of a base-carrier, the content of a par-
ticular type of a surfactant (emulsifier), the type of a
medicinal form (gel, cream, ointment), and technology
[10]. The scientifically grounded choice of such factors
taking into account physiological characteristics, etio-
logy of the wound healing process in multiple trauma
and the course of disease contribute to solving the prob-
lem of effective pharmacotherapy of generalized sys-
temic inflammatory processes.

CONCLUSIONS

1. It has been found that in modern manufacture of
soft medicines for treatment of inflammatory processes
in multiple trauma medicines on hydrophilic bases that
can be applied to the wound surface without disturbing
perspiration are preferred.

2. The success of treatment of inflammatory process-
es in multiple trauma using soft medicines is in direct
proportion to their properties, the ability to penetrate
into the biological membrane, stability of physical and
chemical, structural and mechanical characteristics.

3. When developing soft medicines for treatment of
inflammatory processes in multiple trauma it is efficient
to introduce antibacterial broad-spectrum antibiotics in
their composition in combination with the anti-inflam-
matory drugs .

REFERENCES

1. Carbopol Resins Handbook, BF Goodrich Company, Speciality Cemicals, 9921 Brecksville Road. — Clevland,

Ohio 44141 — 3247.

Malkin A.J. Rheology: concepts, methods, and applications / Trans. from English A.J.Malkin, A.1Isayev. — St.

2. Ciancio S. // J. Clin. Periodontol. — 2003. — Vol. 30 (Suppl. 5). — P. 4-6.
3. Chren M., Landefeld C.S. // JAMA. — 1994. — No22. — P, 1922-1925.
4. Kademani D., Glick M. //J. Canad. Assoc. — 2005. — Vol. 71, Ne4. — P. 392-395.
5. Maisch T. // Lasers in Medical Sci. — 2007. — Vol. 22, Ne2. — P. 83-91.
6.
Petersburg: Occupation, 2007. — 560 p.
7. Pertsev ILM., Gutorov S.A., Khaleeva E.L. et. al. // Pharmacist. — 2002. — Ne2. — P. 14-16.

8. Scientia Pharmaceutica: Abstracts of the 4" Central European Symp. on Pharmaceutical Technology, 23-25

Sept., 2001. — Suppl. 1, Sci. Pharm. 69. — 330 s.

9. Swarbrick Ed.J. Encyclopedia of Pharmaceutical Technology / Ed.J.Swarbrick, J.C.Boyalan. — New York,
Dasel: Marcel Dekker, Inc., 2002. — Vol. 3. — P. 2654-2668.

10. Tuxonos A.U., Apuvix T.I, 3ynaney U.A. buogpapmayus / I1oo ped. A.U. Tuxonosa. — X.: U30-60 HOay;

3onomuie cmpanuysi, 2003. — 240 c.

11. Volovyk N.V.,, Lyapunov N.A. // Farmakom. — 2001. — Ne2. — P. 1-10.
12. Young R., Lovell P. Introduction to Polymers. — London: Chapman&Hall, 1996. — 487 c.
13. Zhohlo F., Wozniak W., Popovic V. et al. Excipients and their use in technology dosage forms: handbook. —

Lviv: Center of Europe, 1996. — 95 p.

VK 615.454.014.22

DOAPMALIEBTUYECKUE 1 MEJIMKO-BUOJIOTTYECKUE AC-
MEKTBI MATKUX JJEKAPCTBEHHBIX CPEJCTB ITPU I10O-
JINTPABME

B.B.Tpoxumuyx, B.B.11Imarenko

B xoze mpoBeIeHHBIX UCCIIEN0BAaHNI C HCIIOIB30BAHUEM CHCTEM-
HO-0030pHOTO, OUOIHOTrpahUUECKOr0 METOIOB aHAJIH3a Opeaese-
HbI OCHOBHbIE TCH/ICHLIMH COBPEMEHHOTO Pa3BUTHS IPOU3BOICTBA
MSITKHUX JIEKAPCTBEHHBIX CPEJICTB JUIS TOCTPAIABILHX C ITOJIUTPAB-
MOii, KOTOpBIE CBSI3aHBI C CO3AaHHEM HOBBIX 3()()EKTUBHBIX KOM-
OMHHMPOBAHHBIX MATKHX JICKAPCTBEHHBIX CPEIICTB, C pa3paboTKON
HOBBIX KOMOMHANIMH HOCHUTENIEH, KOTOPBIE MPOSBISIOT MPOJIOH-
THPOBAHHOE MHOTOHAINPABICHHOE JISHCTBUE HA MATOJNIOTMYECKHI
THOIHO-BOCHAJINTEIIBHBIH TIPOLIECC PH MOJUTPABME M OTBEYAIOT
COBPEMEHHBIM ME/IMKO-ONOIOrHYeCKUM TPEOOBaHUSIM.

VIK 615.454.014.22
OAPMALEBTHUYHI TA MEJIMKO-BIOJIOI'TYHI ACITEKTH
M’ AKUX JIIKAPCBKHNX 3ACOBIB ITPU ITOJIITPABMI

B.B.Tpoxumuyk, B.B.IlImarenko

VY xoni NpoBeAEHNX JOCII/PKEHb 3 BUKOPUCTAHHSIM CHCTEMHO-OIJISI-
JIOBOTO, 010MTi0TpadhiTHOr0 METO/IIB aHAai3y BU3HAYEHI OCHOBHI TCH-
JICHLIT Cy4acHOTO PO3BUTKY BUPOOHHLITBA M’ SIKHUX JIIKAPCHKUX 3a-
c00iB JUIsl MOCTPAXKAANNX 3 TOJITPABMOIO, sKi ITOB’sI3aHi 31 CTBO-
PEHHSAM HOBUX €(EKTHBHHUX KOMOIHOBAaHHX M’SIKHX JIKapCHKHX 3a-
c00iB, 3 PO3pOOKOI0 HOBHX KOMOIHAIIH HOCIiB, 110 BUSBISIOTH IPO-
JIOHTOBaHy 0araTocIpsMOBaHy Jil0 Ha NATOJOTIYHUI THiHHO-3a-
MajJpHUH Ipolec MPH MOJITPaBMi 1 BiJIIIOBIIAIOTh Cy4YacHUM Me-
JUKO-010JIOTTYHUM BUMOTaM.



