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Introduction. The study was conducted to the reasons of discontinuation of TCu380A IUD and compare the antifertility effectiveness
and side effects of the copper/low-density polyethylene nanocomposite IUD and the copper TCu380a IUD. Intrauterine devices are
available in two types: 1- copper, made of plastic and copper (TCu220c or TCu380a), releasing copper ions that have a spermicidal effect;
2 — hormonal type (Mirena), made of plastic, releasing levonorgestrel, synthetic progesterone. This study is devoted to a comparative
study of two variants of copper intrauterine devices: TCu380a-1UD and Nano-Cu IUD.

Materials and methods. Three hundred women who had a TCu380a inserted from June 2012 to June 2013 were selected for
interviews in a 45 days period in 2017. The women were registered in the medical health centers of Sanandaj City, Iran. The criteria for
entering the study were just the departure of the IUD during this time period. The increase in bleeding is the main reason for premature
discontinuation of IUD (TCu380a) use.

Results and conclusions. There were no statistically significant differences in the incidence of menstrual disorders (eg, dysmenorrhea,
intermenstrual pelvic pain or intermenstrual bleeding) between two groups of patients with different types of IUD. According to the
studies, TCu380a and TCu220c are almost identical in terms of undesirable reactions. In Nano-Cu IUD, the incidence of side effects was
lower than in the Icu220c IUD, especially in the manifestation of severe menstrual bleeding. According to the results of and clinical trial,
it is suggested that the new design of the Nano-Cu/LDPE IUDs may be a replacement for the conventional copper IUDs and deserves

further study for clinical utilization and to solve the disadvantages of conventional IUDs.
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INTRODUCTION
An intrauterine device (IUD) is a small T
shaped plastic device that is placed inside
the uterus to prevent pregnancy [1].TCu380A has a
polyethylene frame wound with 176 mg of copper
wire on the stem and collars, and contains 66.5 mg
of copper on each of its transverse arms. The total
exposed surface area of copper is approximately
380 mm? [2, 3]. The intrauterine device comes in
two types, a copper IUD which is made of plastic
and copper (TCu220cor TCu380a), and a hormone
releasing IUD (Mirena) which is made of plastic and
contains levonorgestrel, a synthetic progesterone,
that is released slowly into the uterus [1]. Also

TCU380a IUD is used in Iran 16%.

The generally recommended duration of use is
between 3 and 10 years, depending on the device
[4]. The study was designed to determine the factors
influencing the IUD discontinuation among women
referring to health care centers. The contraceptive
mechanism of copper IUDs is mainly to prevent
fertilization by stimulating a cytotoxic intrauterine
inflammatory reaction that is spermicidal.
Furthermore, the IUD changes the intrauterine
environment to make it more hostile forimplantation
[4]. Before insertion, a bimanual examination and a
sounding of the uterus are necessary to determine
the uterus position and the depth of the uterine
cavity. The IUD is inserted into the uterus according
to individual protocols, with the threads cut at a
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length to allow the patient to check the device’s
position [5].

In order to decrease the side effects and increase
contraceptive efficacy, a new type of copper/low-
density polyethylene (LDPE) nanocomposite IUD was
invented [6]. Copper/Low-Density-Polyethylene (Cu/
LDPE) Nanocomposites have been prepared using a
melt-blending technique in a single-screw extruder.
The Cu/LDPE nanocomposites is a hybrid of the copper
nanoparticles and the polymer matrix, the copper
nanoparticles aggregates is existed and distributed
uniformly in the matrix in general 7, 11].

Purpose of the Study. The purpose of this
study is to explore the reasons of discontinuation of
TCu380A TUD and compare TCu380a-IUD and Nano-
Cu IUD.

MATERIAL AND METHOD

This is a cross-sectional study. The population
under study is all women who are covered by
health centers in Sanandaj who have had a history
of discontinuing use of IUD. Time to do research: 1
July 2017 — 15 august 2017. The criteria for entering
the study were just the departure of the IUD during
this time period. Personal-social profile data was
obtained through interviews. The date of placing
the IUD from the case was obtained. The causes of
premature withdrawal of IUD and its association with
the duration of use were examined. Three hundred
women who had a TCu380a inserted from June 2012
to June 2013 were selected for interviews in a 45 days
period in 2017.

EXPERIMENTAL

At the time of IUD insertion, the mean age of
the interviewed subjects was 27+4.83 years, ranging
from 16 to 46 years. All women (100%) had at least
one child at the time of IUD insertion. A total of 59.8
of the women reported that they had no Pap smear
test during the 3 years preceding the study (Table 1).

In the present study, the increase in bleeding is
the main reason for premature discontinuation of
IUD use. Increased or prolonged vaginal bleeding
has been described as the most common side effect
of IUDs and could be related to the copper content
of the IUD. It is believed that these side effects are
related closely to their burst release of cupric ions
and the endometrial injury caused by the inserted Cu-
IUDs. The possible association between use of IUDs
in general and pelvic inflammatory disease [PID] has
been a concern, and it has led to a decrease in IUD
use mainly in the United States. Less than 1 out 0f 100
women who have been using an IUD for one year will

fall pregnant. Miscarriage and premature birth can
occur in the rare occurrence that a woman becomes
pregnant whilst an IUD is in place (Table 2).

RESULTS AND DISCUSSION

Nano-Cu IUD

In order to decrease the side effects and increase
contraceptive efficacy, a new type of copper/low-
density polyethylene (LDPE) nanocomposite IUD
was invented [6]. Apparently, two solutions can
be adopted to mitigate these side effects of the
existing Cu-IUDs, one is the controlled release of
cupric ions, and the other is the application of anti-
inflammatory drugs. Imaginably, the combined
application of these two solutions will have the
most desirable efficiency [8]. Therefore, there is a
particularly pressing need to develop a novel IUDs
material that can control the release of both anti-
inflammatory drugs and cupric ions. Many years
ago, copper/low density polyethylene (Cu/LDPE)
composite, a cupric ions controlled release system,
has been designed and developed successfully [8, 12].
The Cu/LDPE nanocomposite sample was formed
by compounding the LDPE powders with 15.0 wt.
% copper nanoparticles (Nano-Cu) by using a melt-
blending process in a single-screw extruder at a
screw speed of about 15-20 rpm. Its mean diameter
is about 50 nm and purity is over 99.9% [9].

The results of the experiment demonstrated
that the Nano-Cu/LDPE material exhibited more
satisfactory contraceptive efficacy with less effect
on the endometrium prostaglandin E2 (PGE2) and
tissue plasminogen activator (TPA) levels than bulk
copper. After inserting this new type of material, the
results demonstrated that it had high contraceptive
effect, low rates of side effects and reliable safety [6].

Table 1
CHARACTERISTICS OF IUD USERS (n=300)

Age (years)
<25 35,6%
25-30 27,2%
31=85 21,5%
>35 15,7%
Number of Children Alive

1 45.6%

2 34.2%
>3 20.2%
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Table 2
LIFE TABLE ANALYSIS
Type of termination Month
1 6 12 24 36 48 60 Total

Pain/bleeding 24 19 16 13 8 5 3 122
Expulsion 2 5 8 9 15 19 22 80
Planning pregnancy 0 0 1 3 5 9 13 31
PID 1 2 0 1 2 4 6 16
Recurrent infection 0 2 1 2 3 1 2 11
Cervicitis 1 0 2 1 1 B 2 10
Pregnancy with IUD 0 1 2 1 1 2 1 8
Movement 7 B 2 1 0 3 4 22

According to the results of animal experiments and
clinical trial, it is suggested that the new design of
the Nano-Cu/LDPE IUDs may be a replacement for the
conventional copper IUDs and deserves further study
for clinical utilization and to solve the disadvantages
of conventional IUDs.

Except for the controlled release of cupric
ions, anti-inflammatory drugs can also be applied
to avoid these side effects of the existing Cu-IUDs.
Indomethacin (IDM) is one of the most potent of the
clinically used non-steroid anti-inflammatory drugs
(8]

A novel functional material, indomethacin/
copper/low density polyethylene (IDM/Cu/LDPE)
porous composite, has been developed for medicated
copper intrauterine devices (Cu-IUDs). Samples of the
IDM/Cu/LDPE porous composite were prepared by a
combined technique involved in injection molding,
particulate leaching, IDM solution incubating, and
solvent vacuum drawing. Although IDM/Cu/LDPE
composite with compact structure has been prepared.
Its IDM release rate is too low and its IDM release
duration is too short to meet the need for clinical use.
This novel medicated Cu-IUDs material not only can
control their release of IDM, but also can control their
release of cupric ions, and that its release properties
can be regulated easily by controlling its amount
of introduced porosity. It is only a simple hybrid of
IDM, copper particles and LDPE, and both the IDM
and the copper particles are generally distributed
homogeneously in its porous LDPE matrix [8].

Comparison
Since TUD380 and IUD220 are both made from
copper and their functions are the same, in this

paper we can make a comparison between copper
IUDs (TCu220c and TCu380a) and Nano-IUD. No
statistically significant differences were observed in
the frequency of experiencing menstrual disturbances
(i.e., dysmenorrhea, intermenstrual pelvic pain
or intermenstrual bleeding) between the two IUD
groups. According to studies, TCu380a and TCu220c
are almost identical in terms of disadvantages [10].
In the Nano-Cu IUD, the incidence of side effects
was lower than in the TCu220c IUD, especially
excessive menstrual bleeding and spotting. There
were significant differences between the two groups
(Table 3) [6].

CONCLUSIONS

The study suggested that the TCu380a IUD also
had high contraceptive efficacy, but had relatively
more side effects. Increased or prolonged vaginal
bleeding has been described as the most common
side effect of copper IUDs.

It may be necessary to use other types of IUD
that result in less pain and bleeding. According
to the results of and clinical trial, it is suggested
that the new design of the Nano-Cu IUDs may be a
replacement for the conventional copper IUDs. The
new design of the copper/low-density polyethylene
(LDPE) nanocomposite IUD and IDM/Cu/LDPE showed
low pregnancy rate, high contraceptive efficacy and
lesser side effects.
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Table 3
CHARACTERISTICS OF DIFFERENCES BETWEEN GROUPS
OF PATIENTS USING Nano-Cu IUD and TCu220c IUD
Rate of side effects after insertion, %
Nano-Cu IUD TCu220C (TCu380A IUD)

Complaints 1th 3th 6th 12th 1th 3th 6th 12th

month month month month month month month month
Excessive Menstrual Bleeding 16,0 8,3 4,3 2,2 34,0 23,4 15,2 10,9
Spotting 6,0 0,0 0,0 0,0 20,0 12,8 6,5 4,3
Pelvic Pain 6,0 0,0 0,0 0,0 10,0 14,9 6,5 2ol
Excessive Leucorrhea 0,0 0,0 0,0 0,0 2,0 2,1 0,0 0,0
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PE3FOME

BeegeHwue. VccnegoBaHme NOCBALLEHO PACCMOTPEHUIO NPUYMH NPeKpaLleHna ncnosib3osanna nmnaadta TCu380A |[UD
1 CPaBHEHWIO aHTUPETPOBUPYCHOM 3GPEKTUBHOCTM 1 NOBOYHbIX 3GPEKTOB ABYX MMM/IAHTOB: M3 HAHOKOMMO3UTHOW MeAM C
MNOJIM3TU/IEHOBbLIM MONMMEPOM HU3KOM MoTHOCTM (TCu380a IUD) n Meam ¢ HaHovacTuamu (Nano-Cu IUD). MmnaanT (IUD)
npeacraennet coboi Hebobloe T-06pa3Hoe NNAaCTUKOBOE YCTPOMCTBO, KOTOPOE MOMeLLaeTCA BHYTPU MaTKu, 4TOObl NpejoTBPaTUTD
6epeMeHHOCTb. BHYTpMMaTO4HbIe YCTPOIMCTBA BbIMYCKAOTCA 2 TUMOB: 1) MegHOE, M3roTOBEHHOE M3 naacTvka n Meamn (TCu220c
or TCu380a); BLICBOGOXAAET MOHBI MeAW, 061agatolLve CNepMULMAHBIM AeiCTBUEM; 2) YyCTPOMCTBO ropMoHasbHoro Tuna (Mirena),
M3roTOB/IEHHOE U3 NNACTUKA; BbICBOBOX/4aeT 1eBOHOPrecTpes, CUHTETUYECKMIA NporecTepoH. [laHHoe nccieoBaHve NOCBALLEHO
CPaBHMTE/IbHOMY U3Y4YeHUIO 2 BAPUAHTOB MeAHbIX BHYTPUMaTOUHbIX ycTpoincTe: Tcu380a IUD n Nano-Cu IUD.

Ebapmaums 2018, 1. 67, Ne3

55



dapmaKonorua: aKCNepUMEHT U KNUHUKA

Matepuan u MeTogbl. 300 XKeHLWMH 6blaM NoABeprHyThl UMNIaHTUpoBaHuio TCu380a ¢ utoHA 2012 no noHb 2013 1. Bbin
OpraHu3oBaH Mx onpoc B TedeHune 45 aHeli B 2017 r. XeHLuHbI 66111 3aperncTpUpOBaHbl B MEANLIMHCKMX LieHTpax ropoja
CanHaHAXa, VpaH. Kputepun otbopa Ans ncciefoBaHnA — UCNosib3oBaHue nauneHTkamm [UD B TeueHWe 3TOro nepuoja BpeMeHu.
YBe/nyeHne KpOBOTEUEHMS — OCHOBHAs MPUYMHA MPEX/AEBPEMEHHOMO NPeKpaLLeHns ucrosbsosanus (TCu380a).

Pe3synbTaThl M 3aKkAtoYeHne. He Habt0A4an0Ch CTaTUCTUYHECKM 3HAYMMbIX Pa3/IMuMIA B HaCTOTe BO3HUKHOBEHMA MEHCTPYa/lbHbIX
HapyLeHui (HanpuMep, A1CMeHOpes, MeXMEHCTPYasbHan 60/ib B 06/1aCTW Tasa UAKM MEXMEHCTPYa/ibHOe KPOBOTEYEHWE) Y MaLMEHTOK
2 rpynn, Kotopble npuMeHaaun pasHble Tunbl IUD. CornacHo nccnegosanmam, TCu380a n TCu220c¢ npakTUYeCKM MAEHTUYHBI C TOYKK
3peHus HexenaTtenbHbIX peakuyuid. B Nano-Cu IUD YyacTtoTa no6ouHbix 3¢pdekToB bbina Huxe, yeM B BMC Icu220c, rae Haboganmncb
CW/IbHblE MEHCTPYasibHble KpoBOTEYeHMA. 10 pesy/ibTaTaM Onpoca NaLMeHTOK U KAMHUYECKUM UCTBITaHUAM MOXHO CAeNaThb BbIBOA:
HoBbIN An3aiiH Nano-Cu/LDPE IUDs — agekBaTHas 3aMeHa A/ 06bl4HbIX MegHbix IUD 1 3acnyuBaeT AanbHenLlero n3y4yeHus B Lensx
KNIMHNYeCKOrO UCMOb30BaHWA 1 YCTPaHeHUsA No604HbIX 3G deKToB TpaauLMOoHHbIX IUD.

KnioueBble c/ioBa: KOHTpaLlenuma, BHyTpuMaTouHasa gucoyHkumsa, Cu / LDPEN anocomposite, BarmHasbHoe KpoBOTeYEeHMe,
MHZOMeTaLVH
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